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LEXICON OF GEOLOGIC NAMES
OF THE UNITED STATES

Compiled by M. Grace WILMARTH

INTRODUCTION

The compilation of a lexicon of geologic names was suggested
to the compiler more than 25 years ago, by Dr. T. W. Stanton, who
served as chairman of the Committee on Geologic Names from 1912
to January 1931, when he became Acting Chief Geologist of the
United States Geological Survey, and later served as Chief Geologist
until his retirement September 30, 1935. Dr. Stanton suggested
that the definitions should state, briefly, the lithology, thickness, age,
underlying and overlying formations, and type locality; and the
formal definitions herein given have been compiled in accordance
with that suggestion.

The compilation of the lexicon was undertaken as a piece of
“knitting work,” or a byproduct, but during the years that have
elapsed between the initiation and the completion of the task, the
volume of routine work that has flowed across the compiler’s desk
has been so steady and so heavy that work on the lexicon has been
very desultory, being stopped for intervals of weeks, months, and
even a year at a time. During all of these pauses in the work the
coining of new names went on apace, until the lexicon as it stands
today probably includes three times as many names as were in the
literature when the work was started. During the periods when
no work was being done on the lexicon itself, however, data were con-
stantly being compiled that were needed in its preparation and in
the routine work of the committee,

After the lexicon was started it was found that many names had
been redefined (some of them more than once), and that the original
definitions are not those in current use. This made necessary the
compilation of the different definitions, thus adding greatly to the
labor and to the contemplated size of the book. Work on the lexicon
also made evident the need for stratigraphic charts, against which
the definitions, redefinitions, and geographic distribution of the units
could be checked. For the last few years work on the lexicon has
kept pace with the preparation of these State charts.
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In order to avoid undesirable duplication of names, and to supply
information frequently sought, the names, geographic areas, and
ages of the principal underground geologic units have been listed;
also the names and geographic regions of Pleistocene moraines, with
a reference to the publication in which an outline or a description
of each will be found. The names of coal beds and ore beds have not
been listed.

The time terms have also been listed, but the full definitions of the
era, system, and series terms having been given in United States
Geological Survey Bulletin 769, 1925, only very brief definitions of
them are given here, with a reference to Bulletin 769.

In order to reduce the size of the book certain words, frequently
used, have in most places been abbreviated in the text. These abbre-
viations are listed beyond. The points of the compass have also
been abbreviated, and in general the names of the States, except in
the top captions. The word “the” has' been eliminated wherever
practicable. Certain signs have also been employed, as follows:

= indicates equivalent to or equivalent of.
+ means plus.

=+ means plus or minus, or more or less.
#*# indicate intervening beds.

Some entries have been inserted for the benefit of the layman, or

to direct attention to Survey usage—for example:
Palaeozoic. An early spelling of Paleozoic.
Cainozofc. An early spelling of Cenozoic.
‘Waverlian. A variant of Waverlyan. _

The endeavor has been made to make the digests of the definitions
as brief as possible. The material has usually been gleaned from
many pages of the reports cited, but in order to economize time and
space, all pages from which the digested material was obtained are
usually not listed, but only the page containing the essential part
of the definition or the inclusive pages of the paper cited.

It may be noticed that unequal treatment has been accorded to
the names—that is, most names have only one entry (a digest of the
original definition), many names have several entries, and some
names have many entries.. In explanation it may be said that the
original definitions of most geologic names are the definitions still
in current use; that other names have been redefined (some of them
several -times), necessitating a digest of the redefinitions; that still
other names have had a long and interesting history leading up to
their present commonly accepted definitions and location in the
geologic column, necessitating brief mention of the views of the
geologists who have contributed most to their elucidation; and that
some other names are still “bones of contention,” necessitating brief
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mention of divergent views regarding them. But to cite the reports
of those who have simply described a geologic unit, already named,
in some particular field in which they have worked, or to explain the
misidentifications of the units in different areas, is quite outside the
scope of this book. Where there is disagreement regarding the
age of a unit, the views of several authorities usually are given.

Definitions and redefinitjons are given of only thezunits found in
the United States and Alaska, but the names and current age desig-
nations of the geologic units of Canada, Mexico, Hawaii, the West
Indies, and Central America are also listed, together with citations to
the publications in which they were first defined, as recorded in United
States Geological Survey Bulletin 191, by F. B. Weeks, and subse-
quent accessions to that list by J. M. Nickles and Miss E. M. Thom;
the compiler has examined very few of the books cited for the foreign
names. Where it was possible to do so without the expenditure of
much time, the original definitions of a few Canadian units are
given. A few widely used paleontologic names by which some
geologic units have been designated have also been listed, together
with the geographic names by which they are now known.

The capitalization of time terms in digested matter is that of
the author cited. .

The stratigraphic papers summarized and used in the preparation
of this lexicon are largely those listed in Bulletin 191 and the sub-
sequent accessions to that list up to January 1, 1936. The lexicon
contains some names of 1936 coinage, but part of the 1986 literature
the compiler has, necessarily, left to her successor to digest and
record.

Names printed in black-face type are in current use by the United
States Geological Survey; names preceded by a dagger () have
been either abandoned by their authors or rejected for use in the
classification of the United States Geological Survey; names in
roman type without a dagger have not been considered by the
Committee on Geologic Names of the United States Geological
Survey for use in Survey reports.

The age assignments of the units whose names are printed in
black-face type are those at present in use by the United States
Geological Survey. That some of these age assignments will be
changed, as evidence accumulates, is to be expected. The age assign-
ments of units not printed in black-face type are those given by
their authors or in subsequent reports cited. The use of a well-
known group name in parentheses following the age designation of
a unit does hot mean that the United States Geological Survey
classifies the unit as belonging to the group mentioned, but that
its fossils indicate correlation with that group.
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The counties mentioned in the top captions are not intended to
indicate exact geographic distribution of the unit described, but
are given as clues to the part of the State in which it occurs.

Survey geologists have been generous of time and knowledge in
the endeavor to connect geologic units of early reports with those in
current use.

The compiler hopes that the lexicon will prove a time saver for
the busy geologist, who, like all other “humans,” needs frequently
to refresh his memory quickly.

The State charts compiled in connection with this lexicon (photo-
lithographs of which have been distributed by the United States
Geological Survey) bear dates as follows:

Ala., March 1935. Md., April 1929, Okla., January and Febrn-
Ariz., March 1932. Mass., April 1929, ary 1931,

Ark., August 1934. Mich., June 1929. Oreg., August 1934,
Calif., January 1927, Minn., August 1929. Pa., April 1928,

Colo., June 1931. Miss., March 1935. R. I., April 1929,

Conn., April 1929, Mo., March-1930. 8. C., March 1935.

Del., November 1936. Mont., July 1932. S. Dak., September 1931.
Fla., March 1935. Nebr., October 1936. Tenn., Angnst 1929,

Ga., March 1935, Nev., February 1933. Tex., September 1930.
Idaho, September 1032. N. H., September 1935. Utah, December 1932.
I1l., August 1936. N. J., April 1929, Vt., September 1985,
Ind., February 1830. N. Mex., February 1932. Va., April 1929.

Towa, April 1930, N. Y., January 1928. Wash., July 1934,

Kans., October 1936. N. C., March 1935. W. Va., April 1929.

Ky., February 1930. N. Dak., September 1931. Wis., August 1929,

La., March 1931. Ohio, February 1930. Wyo., April 1925,

Maine, September 1935.
The following abbreviations are used in citations and in text.

A. A, P. G, American Assoclation of av., average.

Petroleum Geologists. Bd., Board.
Acad., Academy. bdy, boundary.
Adyv., Advancement. Bien., Biennial.
aggl., agglomerate. Bi-Mon., Bi-Monthly.
aggls., agglomerates. Biol.,, Biological.
Agr., Agriculture. bldg., building.
Agric., Agriculitural, Agriculture, Bot., Botany.
Am., America or American. btw., between.
Ann., Annual. Bull., Bulletin,
App., Appendix. Bulls.,, Builetins.
approx., approximate or approxi- Bur., Bureau.
mately. cale., calcareous.
aren., arenaceous. Camb., Cambrian.
argill,, argillaceous. Can., Canada.
art., Article in a publication. Carbf., Carboniferous.
Ass., Association. cgl.,, conglomerate.
Asst., Assistant, cgls., conglomerates.

Ast., Astronomer or Astronomy. chap., chapter.
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Cire., Circular.

Co., County or Company.
Coll., College or Collections.
Comm,, Commission.
Comp., Comparative.
Conf., Conference.

Cons., Conservation.
contemp., contemporaneous.
Contr., Contribution.

Coop., Cooperative,

COr., corner.

Coun., Council.

Cret., Cretaceous.

deg., degree or degrees.
Dept., Department.

Dev., Devonian.

diam., diameter.

Dir., Director.

in., inch or Inches.

Indus., Industrial.

Inst., Institute or Institution.
Int., International, Interior.
Intr., Introduction,
Jour., Journal.
Lab., Laboratory
Lett., Letters.

Lib., Library.

1s., limestone.

1ss., limestones.
loc., locality.

Lyc., Lyceum.
mag., magnesian.
Manp., Manual.

Math.,, Mathematical or Mathematics.

max., maximum.
Meet., Meeting.

discon., disconformity or disconform- Mem., Memoir.

ably.

Dissert.,, Dissertation or
tions.

dist., district.

div., division.

dol., dolomite.

E., east.

Econ., Heonomic.

Ed., Education.

ed., edition.

Elem., Blementary.
elev., elevation.

Eng., Engineering, Engineer.
Engrs., Engineers.
Eo., Eocene.

equiv., equivalent.
est., estimated.

Extr.,, Extract.

fangl., fanglomerate,
fangls., fanglomerates.
fm., formation.

fms., formations,

1t., feet or foot.

Gd., Ground.

Gen., General.

Geog., Geographic.

QGeol., Geology, Geologist, or Geologi-

cal

Digserta-

geol.,, geology, geologic, geological.

Govt.,, Government,

£YD., gypsum.

Hdb., Handbook.

Hist., History or Historical.
Hydrog., Hydrography.

memb., member.

Memo., Memorandum.

Met.,, Metallurgical,
Metals,

Mg., Mining.

mi., mile or miles.

Mid., Midwest, Midland.

Min., Mining, Mineral, Mineralogist, or

Mines,
Mio., Miocene.
Misec., Miscellaneous,
Miss., Mississippian.
min., millimeter or millimeters.
Mon., Monthly or Monograph,
ms., manuscript.
Mtn, Mountain,
Mtns, Mountains.
Mus., Museum.
N., North.

Nat., National, Naturalist, or Natural,
nonconform-

noncon.,

ably.
n.s.,, new series.
Occ., Occasional.
Olig., Oligocene.

nonconformity,

.Ont., Ontario.

opp., opposite.

Ord., Ordovician.
Pa., Pennsylvania.
Pal., Paleontology.
Pam., Pamphlet.
Penn., Pennsylvarian.
Perm., Permian,

Pet., Petroleum.

Metallurgy,
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Petrog., Petrography.
Phil., Philosophical.
Phys., Physics or Physleal.
pl., plate.

Pleist., Pleistocene,

Plio., Pliocene.

pls., plates.

P, P, Professional Paper.
pre-Camb., pre-Cambrian.
Prel., Preliminary.

Proc., Proceedings.

Prog., Progress.

Pt., Point (of land).

pt., Part (of a publication).
Ptg, Printing.

Pub., Publication.

qtz, quartz.

qtzite, quartzite.

qtzites, quartzites.
qtzitic, quartzitie.

quad., quadrangle.
quads., 'quadrangles.
Quart., Quarterly.

Quat., Quaternary.
Reconn., Reconnaissance.
rept, report.

repts, reports.

Res., Resources, Reservation.
Rev., Review.

Roy., Royal

R. R., Railroad.

Ry, Railway.

S., south.

Sci., Science, Scientific, Sciences.

sec., section.
secs., sections.
Secy, Sccretary.

sed., sedimentary.

Sep., Separate.

gess., Session.

gh., shale.

Sil., Silurian,

sl., slate.

Soc.  Society.

Spec., Special.

ss., sandstone.

8s8., sandstones, .

Sta., Station.

strat., stratigraphy, stratigraphic, or
stratigraphically.

Summ., Summary.

Suppl.,, Supplement.

Surv., Survey.

Syn., Synonym.

Tech., Technical, Technology, Technol-
ogists.

Terr., Territories.

Tert., Tertiary.

Topog., Topographic or Topography.

Trans., Transactions.

Twp, Township.

Twps, Townships.

uncon., unconformity or unconformably.

undet., undetermined.

undiff., undifferentiated.

Univ.,, University.

U. S. G. 8, United States Geological
Survey.

vol., volume.

W., west.

W. S. P.,, Water Supply Paper.

yds, yards.

yrs, years.

Zool., Zoology.
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Aarde shale.
Pennsylvanian: Northeastern Kansas.

R. C. Moore, 1932 (Kans. Geol-"Soc. 6th Ann, Field Conf. Guidébook, pp. 94, 96).
[See under Bachelor Oreek ls. On p. 21 Aarde sh. is deseribed as consisting of
3 ft. of yellowish gruy clayey sh. with Nodaway coal near base. On p. 20 it is
given a thickness of 414 ft.}

R. C. Moore, 1834 (personal communication April 20), stated that lower part of
Howard 1s. intertongues with upper part of Severy sh., which accounts for Aarde
sh. containlng Nodaway coal. The underlying Bachelor Creek Is. also interfingers
in Severy sh., he stated.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, pp. 39, 205-207). ‘Bachelor Creek
18, is basal memb. of Howard Is. in southern Kans., from Greenwood Co. southward.
Where it 1s absent, as in N. Kans., the Nodaway coal and other beds that are
strat. = Aarde sh. memb. of Howard 1s. are classed as belonging to top of Severy sh.,
because bdy btw. the 2 shales can not be drawn. In northern area Severy sh,
extends up to base of Church 18. Named for Aarde farm, sec. 4, T. 26 S.,, R. 11 E,,
Greenwood Co.

Aaron slate.

Pre-Cambrian: Central southern Virginia and central northern North Caro-
lina (Virgilina district).

F. B. Laney, 1917 (Va. Geol. Surv. Bull. 14, pp. 15, 19-27, and map). Adaron sl.—
A slate-like rock formed by mixtures of varying amounts of andesitic volcanic ash
and ordinary land waste, which through pressure and other agents of metamorphism
have been changed or altered into & kind of hybrid sl., in some places into a schist.
Varies from nearly pure greenstone to fairly pure arglill. ss. and sl, and in certain
places ia decidedly conglomeratic. The rock is by ne mcans normal sl, and term
“sl.” wasg applied to it only after much hesitation and many vain attempts to find
a8 better name. In fleld work ft was called “sandy tuff.” It immediately overlies
Hyco quartz porphyry. Is well exposed at many places alopg Aaron's Creek
[Person and Granville Counties, N. C.]. Assigned to Ord. (7).

A, I. Jonas, 1928 (Va. Geol. 8urv. prel. ed. geol. map of Va.). [The block of pre-
Camb. extrusive rocks younger than Glenarm series and designated ‘greenstone
volcanics” {8 stated to include a porphyritic amygdaloidal and tuffaceous facles
called daron siate.]

Abbeville-York zone.
Pre-Cambrian: Northwestern South Carolina.

E. Sloan, 1905 (8. C. Geol. Surv. geognostic map of 8. C., advance copies; published
1808, in 8. C. Geol. 8urv., ser. 4, Bull. 2) and 1907 (Summary of mineral resources
of S. C, pp. 6, 9, 12). Abdbeville-York zone (Archean) —This area is very wide
along its northerly bdy, which is constituted by State line, but narrows along its
SW. bdy, formed by Savannah River. Is bounded on NW. by Cherokee and
Anderson-Spartanburg zomes; on SE. by a line which proceeds southwesterly from
a point on State line 1.5 mi. NW. of Hornshoro, thence crossing Lynches River 1.8
mi. above mouth of Rocky Creék, thence to Heath Springs, thence below Peays
Ferry (Wateree River) by Longtown, thence to head of Sawneys Creek, thence
across Broad River (above its confluence with Little River), thence S. of Little
Mtn, thence N. of Culbreath Mine, thence N. of Meeting St. (2 mi.), and thence
direct to a point near McCormick, whence It contipues to Savannah River, 8. of
mouth of Little River, Marble, of seeming upper Cherokee equivalence, appears
along upper limit of Abbeville-York zone interruptedly from E. side of Enoree
River to E. slde of Saluda River. Rocks consist of gneissolds, granite, syenite,
quartz, mica and hornblende schists and slates, qtzite, gabbro, trachyte, porphyries,
sericite schists, quartz monzontte schists, diorite slates, diorite, trachyte, pyroxenite,
amphibolite, felgite, soapstone.

Named for exposures in Abbeville and York Counties.
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Abbyville gabbro.
Pre-Cambrian: Central southern Virginia (Mecklenburg County).

F. B. Laney, 1917 (Va. Geol. Surv. Bull. 14, pp. 37-38, map). Abbyville gabbro.—
Much altered intrusive hornblende gabbro of dirty greenish gray color; coarse
grained. Occurs In vicinity of Abbyville, Mecklenburg Co., Va.

A. 1. Jouas, 1928 (Va. Geol. Surv. prel. ed. geol. map of Va.), mapped the hornblende
gabbro around Abbyville, Va., as of pre-Camb. age and as intrusive into Glenarm
series (Algonkian?).

Abercrombie formation.
Middle Cambrian: Western Utah (Gold Hill district).

T. B. Nolan, 1930 (Wash, Acad. Sci. Jour,, vol. 20, No. 17, Oct. 19, pp. 421—432).
Abercrombie fm.—Most characteristic type is a blue-gray dense 18. whose thin
bedding is caused by thin bands or partings of yellow, buff, pink, or light-gray
fossiliferous sh. The Is. bands are 3¢ to 3% inch thick. The shaly material is
present only locally along many bedding planes and simillar splotches of sh, occur
less commonly within the 18. and not parallel to the bedding. With increase or
decrease in amount of sh. the rock grades into lenticular sh. beds or into rela-
tively massively bedded 188, Thickness 2,700+ ft. Middle Camb, fossils. Grades
into underlying Busby qtzite and into overlying Young Peak dol. Abercromble
Peak, on ridge 8. of Dry Canyon, in Gold Hill dist.,, is underlain by this fm.,
hence the name.

See also U. S. G. 8. P. P. 177, 1934,

Aberdeen formation.
Triassic: British Columbia.

C. Cameell, 1910 (Canada Geol, Surv. Mem. 2, pp. 45, 68). [Assigned to Carbf.]
H. 8. Bostock, 1930 (Canada Geol. Surv. Summn. Rept. 1929, pt. A, p. 203). [As-
signed to Triassic.]

Aberdeen sandstone. (In Pottsville formation.)
Pennsylvanian: Western Kentucky.

A. P. Crider, 1915 (Ky. Geol. Surv., 4th ser.,, vol. 3, pt. 1, pp. 173-173). Aber-
deen ss.—Coarse, massive, cliff-making ss., 40 ft. thick, forming steep cliffs in re-
glon of Aberdeen, Butler Co. Forms bluff on which Morgantown is pituated. Base
of 88. is 756 ft. above low water at Morgantown. Either rests on Aberdeen coal
or is separated from it by 4 to 6 ft. of Rh. Well-marked erosional uncon, at base.

Named for Aberdeen, Butler Co., where it stands out in prominent cliffs
along Green River. Typically exposed at Aberdeen Ferry.

Aberdeen sandstone member (of Blackhawk formation).
Upper Cretaceous: Central eastern Utah (Book Cliffs).

F. R. Clark, 1928 (U. 8. G. 8. Bull. 793). Aberdeen ss. memd. of Blackhawk fm.——
Massive, medium-grained buff ss., 60 to 200 ft. thick, lying 160+ ft. above Star
Point s8, Underlies Castlegate “A’” coal and overlies lower part of Spring Canyon
coal group, but in places grades laterally into part of that coal group. Exposed
near Aberdeen mine, NE. of Kenilworth, Castlegate quad., Carbon Co.

Abllene conglomerate.
Tertiary: Central Kansas.

C. 8. Prosser, 1895 (Jour. Geol.,, vol. 3, pp. 788, 780, T97). Abilene oyl.—Cgl., 15
to 20 ft. thick, lying about 150 ft. above bage of Marion fm. Underlain by shaly
buff 1ss. and overlain by buff Iss. and marls of Marion fm.

L. C. Wooster, 1805 (The Carboniferous rock system of eastern Kans.). Abilene
ogl. consists of |s, and quartz pebbles and is top memb. of Marion beds as here
defined.

J. W. Beede, 1809 (Kans. Acad. Sci. Trans.,, vol. 22, pp. 248-268). Abilene cpl. s
top memb. of Marion fm. [See under tMarion fm.]

R. C. Moore and W. P. Haynes, 1917 (Kans. Geol. Surv. Bull. 3). Abdilene cgl.
memb,—Top memb. of Marion fm. Is a peculiar, somewhat variable, conglomerated
18. At type loc., in vicinity of Abilene, it is a cale. cgl. containing some sand and
88. pebbles. In vicinity of Herington and Marion it is represented, according to
Beede, by “heavy, hard, perhaps dolomitic stone, composed of fragments of yellow,
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orange, and gray masses firmly united in a light-gray cementing material.” Over-
lies Pearl sh. memb.

R. C. Moore, 1920 (Kans. Geol. Surv. Bull. 6, pt. 2, p. 63, footnote). Seo-called
Abilene cgl. is Tert. [See fuller statement under tMoarion fm. Other geologists
continued to classify these beds as Perm.]

E. C. Parker, 1925 (A. A. P. G. Bull, vol. 9, No. 6, p. 982, in reply to question of
C. N. Gould: "“Is it not true that at the location the Abilene fm, is a mud or
clay cgl.?’). This bed in type section at Abilene, Kans, at the few exposures
where it i8 unaltered, 18 a soft.gray 1s. about 2 ft. thick. The interval down to
top of Herington 1s. varies from 40 ft. at Abilene, Kans., to about 50 ft. at Ponca
City, Okla. In majority of exposures this calc. materinl has been:partly or wholly
dissolved and redeposited in same horizon, often with gyp. ‘derived by solution
from strata higher in the section. Due to this mode of origin, pieces of the green
sh. above Abilene ls., as it might better be named, have been included In some
places in this massive bed of secondary 18. It can no more be called a cgl. than
the top memb. of the Herington, which is often similarly altered at type vicinity.

W. A, Ver Wiebe, 1937 (letter dated April 15). Geologists of Wichita and other
parts of Kans. are agreed as to Tert. age of Abllene cgl.

Named for Abilene, Dickinson Co.

Abilene formation.
Permian: Central and central northern Texas.

W. E. Wrather, 1917 (SW. Ass. Pet. Geol. Bull, vol. 1, pp. 95-98), Abilene fm.—
Thin fossiliferous 1ss. separated by red and blue clays. Thickness 170 ft.
Top memb. of Wichita beds. Occurs around Abfilene and perbaps southward
benéath Callahan Divide. Thins out and disappears to N., but underlying Lueders
I8. persists to within a few mi. of Red River.

J. W. Beede and V. V. Waite, 1918 (Univ. Tex. Bull. 1816, pp. 45—46). The term
Arroyo fm. is given to series of soft lss., marls, shales, and gyp., 260 ft. thick
in Runnels Co., which occur on and near Los Arroyo, 2% mi. W. of Ballinger.
There is one persistent bed of gyp. in lower part of fm., and some shales are
red. It is apparently the same 8set of rocks to which Wrather applied Abilene fm.
in Taylor Co., but that name had already been used for other fms. and Arroyo
is substituted for it. The correlation of upper part of fm. with the ls. at the
standpipe at Abilene was substantiated by W. A. Riney. This fm. is tentatively
placed as top memb. of Wichita stage. Differs considerably from underlying
Lueders fm.

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp. 169, 175). The preoccupied name
Abilene fm. is dlscarded, and is replaced with Arroyo fm.

Abilene limestone.
See 1925 entry under Abilene cyl.

Abitibi group.
Pre-Cambrian: Quebec.

M. E. Wilson, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 276). Abitibi group,
pre-Camb. (Keewatin?).

Abitibi River formation.
Devonian: Ontario.

T. K. Savage and F. M. Van Tuyl, 1919 (Geol. Sve. Am. Bull, vol. 30, pp. 341,
878, 875). Abitibi River ls., Dev,, Canada.

R. H. Hawkins, 1933 (Am. Inst. Min. Mct. Engrs,, Contr. No. 40, p. 1), assigned
Abitidi River fm. to Middle Dev.

Abo sandstone (also Abo redbeds). (Of Manzano group.)
Permian (lower) : New Mexico (widespread).

W. T. Lee, 1909 (U. 8. G. S. Bull. 389). Abo ss.—Coarse-grained ss., dark red to
purple, usually conglomeratic at base; with subordinate amount of sh., which attains
prominence in eome places. Thickness 300 to 800 ft. Upper limit is drawn
below the gyp., for obvious reason tbat i{n many places the overlying or Yeso
fm, " contains beds of gyp. and gypsiferous sh. at several horizons, through a
thickness in some places of 1,000 ft. or more. Is basal memd. of Manzanv
group and rests uncon, upon Magdalena group. Named for Abo Canyon, at S.
end of Manzano Range.
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Abram conglomerate.
Pre-Cambrian: Western Ontarfo (near Sioux Lookout).

F. J. Pettijohn, 1930 (Jour. Geol,, vol. 38, No. 6, pp. 568-573). Imbricated ar-
rangement of pebbles in several bands of a pre-Camb. cgl. (which writer has
chosen to call Abram cgl.), near Sioux Lookout, western Ont., is described.
The Abram cgl. in all belts contains varied assemblage of pebbles; granites,
greenstones, and green schists, felgites, metadiorites, metadiabases, and quartz
are most common., One belt of the cgl. occurs on shores of Abram Lake.

Abram series.

Pre-Cambrian: Ontario (Abram Lake region).

T. J. DPettijohn, 1934 (Cgl. of Abram Lake, Ont., and its extensions: Geol. Soc.
Am. Bull, vol. 45, pp. 480, 481, 484, 486-505). In 1930 (Jour. Geol, vol.
38, pp. 568-573) writer described and named Abrem scries. [His 1930 paper
introduced Abram cgl., which appears to apply to only basal part of this Abram
Reries.] Abram series consists of (descending): (1) Mica schists(?); (2} sl
and sl. cgl. alternating, 1,000+ ft.; (3) graywackes, siltstones, slates. tuff slates,
cherty slates, and iron fm. 1.230 ft.; (4) qtzite, some green schists, and
rhyolite porphyry, 50 to 700 ft.: (5) massive to laminated arkogite with
sporadic granite pebbles, underlain by massive arkosite with pebbles and
boulder beds, 5.300 ft.; (6) boulder cgl., 0 to 1,000 ft.; (7) basal brown grit,
30 to 100 ft. Rests, with great uncon., on post-Keewatin intrusives, and under-
lies post-Abram intrusives (“Algoman’).

Abrams mica schist.
Pre-Cambrian (?): Northern California (Trinity and Shasta Counties).

O. II. Hershey, 1901 (Am. Ceol., vol. 27, pp. 225-245). Abrams mica schist—
Composed of thin folin of muscovite of dull colors (gray, light-brown. yellow
and dull red! separated by irregular layers of white quartz, representing the
original laminae. Very highly siliceous throughout. Is nf sed. origin, being
originally a series of argill. ss. beds in part finely laminated. Thickness about
1.000 ft. in upper Coffee Creck section, hut may he much thicker at Bully Choop,
to 8. Named for Abrams P. O, in upper Coffece Creek region.

According to J. S. Diller (unpublished ms. on Weaverville quad.) the
Abrams mica schist is 5,000 ft. thick.

N. E. A. Tinds, 1932 (Univ. Calif. Pub., Dept. Geol. Sci. Bull.,, vol. 20, No. 11, pp.
375-410), introduced Sigkiyou terrune to include Abrams and Salmon fms.

Abrigo limestone.
Upper Cambrian: Southeastern Arizona.

F. L. Ransome, 1904 (U. S. G. 8. P. . 21). Abrigo ls.—Distinguished from other
calc. fm¢. of Paleozoic by prevailing thin hedding, and particularly by conspicuous
laminated structure produced by alternation of thin irregular sheets of chert with
layers of gray Is.; the 1s. layerr are 2 to 3 inches thick, the chert layers usually
thinner. Dominant color dark greenich yellow. Very flssile greenish  yellow
calc. shales are generally characteristic feature of lower half of Abrigo. Thick-
ness 770 ft. Rests conformably on Bolsa qtzite and is apparently conformably
overlain by Martin 1s. (Dev.). Named for exposures in Abrigo Canyon, 3 mi. SW.
of Bisbee. In Mount Martin section upper limit of Abrigo fm. is defined by a
bed of pure white qtzite 8+ft. thick. This qgtzite Is persistent and is always
found immediately underlying the Martin Is., which carries Dev. fossils. It ap-
parently rccords the consummation of an increasing supply of sandy sediments
during later phases of deposition of Abrigo Is. and contrasts with the more purely
cale. beds of overlying Dev. fm.

N. H. Darton, 1925 (Univ. Ariz., geol. ser. No. 3, Bull. 119, pp. 48-51). Fossils col-
lected from Abrigo Is. are now classified as Upper Camb. by E. Kirk and C. E. Resser ;
but it iy possible that the highet beds may prove to be Ord.

A. A, Stoyanow, April 30, 1936 (Geol. Soc. Am. Bull, vol. 47. No. 4, pp. 461-540),
divided Abrigo 1s. of Risbee dist. (type area) into (descending): Copper Queen
Is. (Upper Camb.), new name, 81 ft.; Abrigo fm. [restricted] (Upper Camb.),
420 ft.; and Cochise fm. (Middle Camb.), new name, 200 ft. The U. 8. Geol.
Survey has not yet had occasion to consider these innovations.



file:///bram
file://-/brams
file:///rizona

LEXICON OF GEOLOGIC NAMES OF UNITED STATES 11

Acadia series.
A variant of Acadian series. Proposed by G. H. Ashley, 1923 (Eng. and
Min. Jour.-Press, vol. 115, pp. 1106-1108).

Acadian series (or epoch).
Geographic name for Middle Cambrian deposits and the time covered by
their deposition. For definition see U. 8. G. 8. Bull. 769, pp. 98-10C.

Acadian disturbance.
A term applied by C. Schuchert and C. O. Dlmba__r (Textbook Geol, pt. 2,
p. 65, 1933) to diastrophi¢’ movements in late Dev.”and earliest Miss.
time,

Acauminac formation.
Devonian: Canada.
H. M. Ami, 1900 (Roy. Soc. Capada Proc. and Trans., 2d ser., vol. 6, sec. 4, p. 208).
Acauminac fm., Dev., Cunada,
Only record of name.

fAccabee gravels.
fAccabee phos-gravels.
Pleistocene: Southern South Carolina (Charleston County).

E. Sloan, 1905 (S. C. Geol. Surv. geognostic map of S. C., advance copies; published
1908, in &. C. Geol. Surv., ser. 4, Buil. 2) and 1907 (Summary of mineral resourees
of 8. C.,, pp. 12, 20, 21). Resting on Bolicket marl sands a bed of coarse gravel
(% inch diam.) ocecurs, and embraces rounded lumps of phosphate rock and
numerous quartz pebbles (2°3; itx tittoral line cverlaps and extends more northerly
than Bohicket marl-sand. Alvong northerly exposures it attains elev. of 168 ft
(M. L. T.). This bed, which is generally missing, attains in places thickness ot
4 ft.; it affords the irregular senm of phosphate rock known to miners as “flying
rock.” Is a marinc deposit.

C. W. Cooke (personal communication, 1935). The beds described are a
facies of Pamlico fm.

Named for exposures in pit at Corn Hill, near Accabee Flats, W. of
Charleston,

FAcila shales. _
A paleontologic name applied in early repts to Olig. beds in NW., Oreg. that
were later named Nyc fm. by H. G. Schenck. Contain sp. of Acila.

Ackerman formation. (In Wilcox group.)

Eocene (lower) : Mississippi and southwestern Alabama.

E. N. Lowe, 1913 (Miss, Geol. Surv, Bull. 10. pp. 23-35). Lowest div. of Wilcox
tm. might well be enlled Ackerman beds, because typically exhibited in great cut 1 mi.
E. of town of Ackerman [Cboctaw Cu., NE. Miss.]. Consists of dark gray clays
and sandy clays, lignite clays and lignite with occasional beds and concretionary
masscg of carbonate ore. Thicknexs 400 ft. Underlies Holly Springs sand and
conformably overlies Midway group.

In present usage of names the Wilcox is treated as a group and the Acker-
man as basal fm. of that group. The Ackerman represents lower part
of Nanafalia fm. of Ala. as originally defined, but Nanafalia fm. has
been restricted by C. W. Cooke to beds overlying Ackerman fm. (1Coal
Bluff beds of early Ala. repts), which extends a short distance into
Ala. (See under Nanafalia fm., also under tCoal Bluff beds.)

Acme dolomite. (In Blaine formation.)

Permian: Central northern Texas and Texas Panhandle (Hardeman to

Stonewall Counties).

A, M. Lloyd and W. C. Thompson, 1929 (A. A. P. G. Bull, vol, 13, p. 951 and pl. 9).
Acine dol.—Above Mangum dol. the first prominent dol. is a series of geveral beds,
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1 to 6 ft. thick, which has been called the Acme, from type exposure in Hardeman
Co., where thick beds of gyp. below the dol. are mined. The Acme is traced south-
ward to Stonewall Co. and may be correlated with reasonable certainty with Me-
Caulley beds of Fisher Co. It lies 64 ft. above Mangum dol. and 90 ft. below
Guthrie dol.

See also 1933 entry under 3McCaulley dol.

Acworth gnelss.
Pre-Cambrian: Northwestern Georgia (Cartersville district).

C. W* Hayes, 1901 (Am. Inst. Min. Engra. Trans., vol. 30, p. 408). The extreme SE.
corner of mapped area is occupied by Acworth gneiss, which, like Corbin granite,
is probably Archean in age, and formed the foundation on which oldest sediments
of region were deposited.

Appears to be same as Carolina gneiss. Named for development around
Acworth, Cobb Co.

Ada formation.

Pennsylvanian: Central southern Oklahoma (Pontotoc and Seminole Coun-
ties).

G. D. Morgan, 1924 (Bur. Geol. [Okla.] Bull. 2, pp. 128-132, pls. 3, 27, and map.
Name was also used by Morgan, but not defined. in Okla. Geol. Surv. Cire. No. 12,
pl. and p. 15, 1923). Ada fm.—LSs. cgls. and coarse sss. are very prominent along
greater portion of outerop. The shales are mostly light colored. Near base is a
thin black Is. that is very persistent in vicinity of Ada. Clastic material becomes
less toward N. and in vicinity of Vamoosa is very scarce. With decrease in
amount of clastic materinl the fm. becomes thinner. Average thickness is 100+ ft.
At N. edge of quad. it is only GO+ ft. thick. Contains asphalt. Fossils scarce.
North of Canadian River it appears to rest conformably on Vamoosa fm., but to
8. it overlaps Vamoosa and several older fms. Underlies Vanoss .

Named for development within and to W. of town of Ada, Pontotoce Co.

Ada shale. (In Bluefield formation.) .
Mississippian: Southeastern West Virginia, southwestern Virginia (Taze-
well County), and eastern Tennessee (?).

D. B. Reger, 19268 (W. Va. Geol. Surv. Rept. Mercer., Monroe and Summers Counties,
pp. 300, 421). Ada shale—Ollve green, fissile, cale. toward base, 30 to 60 ft. thick.
Marine fossils. Underlies Talcott sh. and overlies Iteynolds ls., all members of
Bluefield group [fm.]. Type loc. on N. side of East River, in public road btw.
Ada and Stony Gap. and less than 14 mi. W. of Ada, Mercer Co. Also observed
in Monroe and Summers Counties, W. Va.; in Tazewell Co., Va.; and faur down
in- Tenn., being quite typical at Daisy, Hamilton Co. Can be traced NE. in W. Va.
nearly to head of Greenbrier Valley and posslbly to southern Pa.

Adair moraine,

Pleistocene (Wisconsin stage): Southeastern Michigan. Shown on mo-
riine map (pl. 32) in U.S.G.S. Mon, 53. Named for Adair, St. Clair Co.

Adamana shales.
Lower Triassic: Northeastern Arizona.

C. [R.] Keyes, 1022 (Pan-Am. Geol., vol. 38, pp. 250, 335). Adamaena shales pro-
posed for Ward's 4th sh. bed above Aubreyan lss. | Kaibab 18.] in Moenkopian sec-
tion of Navajo country. Exposed in full thickness (200 ft.) near R. R. station
of Adamana, Apache Co. :

Adams Branch limestone memb. (of Graford formation).
Pennsylvanian : Central Texus (Colorado River region).

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann. Rept.. pt. 1, pp. 387, 391). Adams
Branch 1s.—llard, fosstliferous, unevenly textured. biuish 18., base somewhat aren.
in places. Thickness 25 to 30 ft. Memb. of Canyon div. Underlies Cedarton
bed and overlies Brownwood bed. [Type loc. is Adams Branch, Brown Co., close
to town of Brownwood.]

F. B. I'lummer and R. C. Moore, 1822 (Jour. Geol., vol. 30, pp. 24, 31, 34; Unlv. Tex.
Bull. 2132, pp. 59, 84, 96, 101, 102, 114). A4damg Branch ls. is top memb, of
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Graford fm. in both Brazos: River and Colorado River vaileys. Is 10 to 30 ft.
thick in 8. part of area and 100 locally to N. Is meassive escarpment-forming ls.
Forms escarpment 100 to 150 ft. high. Underlies Cedarton sh. and ss. and over-
lies Brownwood memb. of Graford fin. In Brazos River valley underlies Seaman
Ranch sh.

E. H. Sellards, 1931 (News Letter from Bur. Econ. Geol. Univ, Tex., dated Sept.
1931), stated that Adams Branch 18, is approx. same as Palo Pinto ls., and treated
it as a memb. of Palo Pinto fm.

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, p. 111), extended top of Graford fm.
up to top of Merriman 1s. (Clear Creek 18, of Drake), which had been mistaken
for Adams Branch 18, in somé previous repts, but which-is.a much younger ls.
(See 1933 entry under Graford fm.) This definition of Graford fm, was adopted
by U. 8. Geol. Survey in 1935.

F. M. Bullard and R. H. Cuyler, 1935 (Univ. Tex, Buill. 3501), drew top of Graford
fm. of Colorado River region at top of Adams Branch 1s, memb.

In 1935 the U. 8, Geol. Survey adopted (for rept by Wallace Lee and C. O.
Nickell, soon to be published by Tex. Geol. Survey) a definition of Graford
fm. that included in it a great thickness of rocks younger than true Adams
Branch ls. of Colorado River region. (See under Greford fm.)

Adamsian.
A time term employed by C. [R.] Keyes to cover rocks of Cordilleran region
interpreted as having been formed during middle part of Huronian epoch.
(See Iowa Acad. Sci. Proc., vol, 24, p. 58, 1917.)

Adams Lake series.
Adams Lake group.
Names applied by Canadian geologists to rocks of pre-Camb. age in Adams
Lake region of southern British Columbia. (See G. M, Dawson, 1890,
Canada Geol. Surv,, n. 8., vol. 4, pp. 29B, 31B.)

Adaville formation.
Upper Cretaceous: Southwestern Wyoming,

A, C. Veatch, 1907 (U.S.G.S.P.P. 56). Adaville fm.—Yellow, gray, and black car-
bonaceous clays, with irregularly bedded brown and yellow sss. and numerous coal
beds. South of Hodges Pass tunnel there is at base a prominent white ss. (Lazeart
88. memb.), 100 to 200 ft. thick, immediately above which is Adavilie-LazZeart coal,
20 to 84 ft. thick, and associated with it beds containing plants and invertebrate
remaing older than Laramie; the overlying strata contain lower Laramie leaves.
Thickness of fm. 4,000+ ft. TUncon. underlies Evanston fm. and overlies Hilliard
fm. At Adaville mine, 2 mi. S. of Hodges Pass tunuel, on Qregon-Short Line, a
bed of coal 84 ft. thick has been cut, and as whole fm., shows a like phenomenal
amount of coal, and is, mofeover, well exposed at this point, it bas been named
Adaville fm,

Addington sandstone member (of Wise formation).
Pennsylvanian: Southwestern Virginia (Wise and Scott Counties).

J. B. Eby, 1923 (Va. Geol. Surv. Bull. 24). Adddington 3z, memb—Hard white ss.,
20 to 40 ft. thick, underlying Addington coal and resting on Clintwood coal or
separated from it by few ft. [0 to 20, accerding to A. W, Giles, Va. Geol. Surv. Bull,
26, 1925] of gsh. Named for Addington Station, 1% mi. S. of Glamorgan, Wise Co.

Addington formation.
Permian: Central southern Oklahoma (Jefferson County).

J. R. Bunn, 1930 (Okla, Geol, Surv. Bull. 40PP, pp. 8-9, etc.). Addington fm.—
Uppermost memb. of red beds exposed in Jefferson Co, Few ft. to several hundred
ft. thick; max. thickness on high bluffs just E. of Addington (Jefferson Co.). Is
characterized by the brilliant red and vermilion hues of its sh. members, which
are often broken by white and light-gray sh. ‘and sandy sh. streaks. The sss. are
characterized by black red color and slabby appearance on Weathering. The
weathered slabs are extremely hard and resistant. When freshly broken they
resemble flne-grained reddish qtzite. In general the sss. show varying amount of
pink or red color unless subjected to constant water saturation, in which case
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they are sometimes soft and light colored. Base ig generally characterized by thin
to masslve. xesistnnt reddish 83. There ig some evldence thesge beds are not eutirely
conformable with underlying Claypool fm. (Penn.). The Addington contains the
only beds in county tha.t are ‘typical of lower Perm. red beds of Okla Assigned
to Perm.

Addison formation.

Middle Ordovician (Trenton) : Northwestern Vermont (Addison County).
E. J, Foyles, 1929 (16th Rept. Vt. State Geol., pp. 276-279). Addison fm. [heading].—

In central part of Ferrisburg Twp [NW. part of Addison Co.] there is a broad
flat vs.lley covered with Champlain clays through which protrude occasional knots
‘of gh. and calcilutyte. The transition from the Is. to the shaly 1s. and sh. is
imperceptible. No contacts seem, but the change in kind of sediment is evident.
The sh, is gometimes crossed by cleavage lines of sl. No fossils known. Since
thls broad band of sediment appears to be go distinct through 5 Twps it is proposed
to distmgulsh it by the name Adgison shaly 1s. It is consldered to be a local facles
equiv. in age to the Canujohme [In tables on pp. 279 and 288 this fm. is called
Adduon sh.]

A_ddy quartzite.

Paleozoic: Northeastern Wnshington (Stevens County).
C. E. Weayer, 1920 (Wash Geol. 8urv. Bull. 20 o 61, map). Addy gtzite—Chlefly

massive, hard, .crystalline, light-colored qtzite. ' Asgociated with it in subordinate
amouma are belts of quartz mica schjst highly metamorphosed banded slates, and
well banded qtzites with much white ‘mica developed. In vicinity of Addy the
hnrd massive phase grndes over into alterpating interbedded qtzites and argillites
Jn'bands from a few inches to several ft. thick Thickness 8,000+ ft.” Overlies
Deer Trail argﬂllte and under]les Chewelah nrglllite and Old Dominion 1s.; ap-
parently com’ormable both abo\e nnd below

Adelphian,

Name proposed by C. [R.] Keyes (Pan-Am. Geol., vol, 45, pp. 150-151, 1926)

to replace Nebraskan, as applled to Pleist. pre-Kansan till, “because of
use of Nebraskan for other deposits.” Deri_ved from hamlet of Adelphi
“8 mi. or so SE. of Des Moines, Iown_.” '

Adirgndack gneiss.

Pre Cambrian Northeastern New York (Adirondack region).

C H. Hlt,chcock 1879 (Macfariane's Geol. Ry Guide, p, 56). Adirondack gneiss

lncluded in Laurentlnn

. 3. H. Merrill, 1001 (geol. map of N. Y.). Adirondack gneiss (gneisses including

granites). [Mapped over large part .of Adirondack region. .The block is placed
bepeath - the Glenville "blocks, and according to later mapping the rocks are chiefly
of ‘igneous orlg)n ]

G. H. Chagwick, 1930 (Geol. Soc. Am. Bull vol. 41, p. 82). [8ee 1030 entry under

Adhramlack anorthoavte 1

_Adlrondaf:k anorthosyte,

Pre- Cambrmn Eastern New York (Adirondack Mounrnlns)
G. H Chadwick, 1930 (Geol. Boc. Am. Bull, vol. 41 p. 82). It is pretty generally

agreed that at about m:ddle of Precambrian 3 igneous masges invaded Adirondack
aren. These were (1) the anorthosyte, (2) the “syenyte” and sllled “granits,”
and (3) the “basic gabbros.” Local expresslons of these have cognomens, but
there is need for a general term for each. It is here proposed te call them re-
spectively by names long unofficially In use by some of us, respectively: (1) The
Adirondack anorthosyte,; (2) the Ausable “syenyte’ or nordmarkyte serics (named
for development along Ausable River and In quarries around Ausable Forks, N: Y.;
and (3) the Elizabethtown gebbros (named for development around Eligabethtown,
N. Y.). The names Mount Marcy, Whiteface, and Split Rock [where published?]
apply only to Jocal «ddiffercntiation and assimilation phases of the anorthosyte, of
which Maercy type 1s most widespread and typical; and while term *Adirondack
gncisses” has sometimes been Joosely employed without definition for the Precam-
brian rocks of northern N. Y. as a whole, it lacks currency today and can have
no claim against the appropriate application of Adirondack to the anorthosyte mass
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that constitutes all the high central peaks of true Adirondacl_{ Mtns. A cataclastic
phase of this rock from 8..of Ausable Forks, N. Y., has gone on market as “Adi-
rondack granite.”

Adirondack granite.
Trade name for a part of Adirondack anorthosyte of Chadwick,

Admiral formation. (In Wichita group.)
Permian: Central and central northern Texas.

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132, pp. 192-185 and
charts). Admiral /m,—anal “fm. of Wichita group. N Includes all strata btw. top
of Coleman Junction 18. memb. of underlying Putnam fm. and top of ElMn Creek ls.
Thickness 2%0 to 350 ft. Named for village of Admiral, Callahan Co. [For sub-
divisions see 1922 entry under Coleman bed.]

Admiralty drift.
Pleistocene (pre-Wisconsin) : Western Washington (Puget Sound region)
and British Columbia.

B. Willis, 1898 (Geol. Soc. Am. Bull, vol. 9, pp. 1114 ), Admiralty till and clays.—
In order to give them distinctive names it appears desirable the term *till” should
be restricted to the unstratified deposits and the simple term *“clays” be applied
to the stratifled fms. Principal exposures in bluffs along shores of Admiralty Inlet.

Admiralty glacial epoch.
Pleistocene (pre-Wisconsin) : Western Washington (Puget Sound region).

B. Willis, 1898 (Geol. S8oc. Am. Bull, vol. 9, pp. 111+ ). Admiralfy glacial epoch.—
Covers Admiralty till and clays. Preceded Puyallup interglaclial epoch.

Admire shale, (In Wabaunsee group.)

Pennsylvanian: Eastern Kansas, southeastern Nebraska, and southwestern
Towa (7).

G. I. Adams, 1903 (U. 8. G. 8. Bull. 211, p. 53). Admire shales.—Fossiliferous
"shales, 40 ft. thick, overlying Emporia ls. and underlying Americus ls. {C. 8.
ngsér (Jour. Geol., vol. 10, p. 707, 1902) gave thickness of rocks btw. Emporia
and Americus 18s. as 300 ft., counsisting chiefly of shales but includipg many thin
beds of cosal, and s8.]

G.’E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 72, 81, etc.). Admu'e sh.
memb. (revised).—Adams In proposing Admire in 1903 introduced it for the shales
lying btw. Emporia 18. and Americus 1s.,, with thickness of 40 ft. Just what bed
or beds Adams erroneously correlated as Emporia 1s.-in arriving at thickness of 40
ft. is not known. It may have been Falls City 1s., which is peorly exposed SW.
of Admire -[Lyon Co., Kans.], about 60 ft. below Americus 1s. It could not have
been Emporia 1s., which is much lower in section and does not crop out in this
vicinity. Only upper part of Admire as later recognized by Prosser, Haworth,
Moore, and others is exposed at Admire, which means that Admire as now used
is not properly applied. The Admire sh. of Kans. geologists extends from base of
Americus 1s. down to top of Emporia 1a. The Nebr. Geol. Survey is to use Admire
sh. membd. for the beds beneath Americus ls. down to base of Browuville Is., be-
cause this portion of the section constitutes about what Adams defincd as o memb,
The Brownville 1s. outcrops on creek just NE. of Admire and Americus Is. is
exposed SW. of it. The Admire sh. memb. as thus revised is here divided into
(descending) : (1) West Branch gh, 24+ ft.; (2) Falls City lIs, 4+ ft.; (8)
Asplawall sh,, 25+ ft.; (4) Brownville 18, 4+ ft.

R. C. Moore, 19290 (Kans. Geol. Surv. Bull. 12, p. 43, footnote). As revised by
G. E. Condra, “Admire sh.,” as here used includes, in ascending order, Willard
sh., Tarkio Is. (apparently absent in southern Kans.), McKissick Grove sh.,
and Admire s8h. (restricted). The Kans. Geol. Survey accepts this revised
classification.

R. C. Moore, 1832 (Kans. Geol. Soc. 6th Ann. Field €onf. Guidebook, Aug. 28 to
Sept. 3), discarded his 1929 definition of Admire sh., and adopted a still further
restricted definition, i. e., for the beds overlying Brownville 1s. and underlylng
Americus Is. (Brownville Is. being treated as a distinct unit); and divided it
Into {(descending) West Branch sh., Falls City 1s., and Aspinwall sh. Moore
and Condra in thelr Oct. 1932 revised classification chart for Kans. and Nebr,
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defined Admire sh. as underlying Americus 1s. and overlying Brownville Is,

but they transferred to it, at top, Houchen Creek 1s. and Stine sh., which had-

previously been Included in overlying Elmdale sh. They divided Admire sh.
into (descending) Oaks sh., Houchen Creek ls., Stine sh., Five Point 1s., West
Branch sh., Falis City 1s., Hawxby sh., Aspinwall 1s., and Towle sh. Their Oaks sh.
was apparently previously included in Elmdale sh., which overlies Americus ls.

G. B. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, pp. 8-9), and R. C. Moore,
1936 (Kans. Geol. Surv. Bull, 22, p. 50), used Admire group to include the
same subdivisions mentioned in 1932 definition above.

The Kans. and Nebr. Geol. Surveys now include the Admire in Perm. The
U. 8. Geol. Survey has not yet considered this change in bdy btw. Perm.
and Penn. nor the restricted deflnitions of Admire. (See Kans.-Nebr.

chart compiled by M. G. Wilmarth, 1936.)

Admire group.
Name used by G. E. Condra (1935) in SE. Nebr., instead of Admire sh. For
gubdivisions see Kans.—Nebr. chart compiled by M. G. Wilmarth, 1936.

Adolphus formation.
Cambrian: British Columbia.

L. D. Burling, 1922 (Geol. 8oc. Am. Bull, vol. 33, p. 109). Adolphus fm., Camb.,
B. C. [In 1923 (Geol S8oc. Am. Bull, vol. 34, pp. 725, 741) Burling called
the fm. Adolphus 1s.]

Aetna.
Permian: Western Oklahoma and Kansas.

F. W. Cragin, 1897 (Am. Geol., vol. 19, p. 853). Aetna, from Aetna (Barber Co.),
is here proposed as common name for Glass Mtn and Cave Creek fms., express-
ing the genetic and chemical relationship btw. them. [In teble Is called Aeina
cycle of precipitation of gyp.]

Includes Blaine fm. and upper part of Enid fm.

Afton terrane.
Pleistocene: Towa and IKansas.
C. R. Keyes, 1912 (Jowa Acad. Scil. Proc., vol. 19, p. 148). Afton terrane—
Sands, 40 ft. thick, underlying Kansas till and overlylng Nebragka tlll in Jowa.

Same as Aftonian of other geologists.

Aftonian stage of deglaciation (Pleistocene).

Aftonian stage is name applied to interglacial stage during which the
Aftonian soil, gumbotil, vegetal and other interglacial deposits were
formed. This stage followed the oldest or Nebraskan stage of glacia-
tion and preceded the second or Kansan stage of glaciation. The name,
which was introduced by T. C. Chamberlin (Jour. Geol., vol. 3, pp.
270277, 1895), was derived from exposures btw. Afton and Thayer,
Towa.

Agamenticus complex.’

Devonian (?): Southwestern Maine (York County).

A. Wandke, 1922 (Am. Jour. Scl., 5th, vol. 4, pp. 149, 152-154). Agementicus
complez.—Chiefly biotite granite (dominant phase), alkaline granite, and syenite,
alsgo the small stock of Berwick quartz diorite (apparently later than main
biotite granite), and other small bodies, such as those along 8. side of York
Harbor [see York Harbor biotite granite] and along NE. side of Brave Boat
Harbor [see Brave Boat Harbor gramite]. Three of dominant rock types occur
on slopes of Mount Agamenticus. Assigned to Dev. (?).

Agassiz.
Name applied to a glacial lake, of I'leist. age, in Great Lakes region.
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Agassiz series.
Jurassic: Southwestern British Columbia.
N. L. Bowen, 1913 (12th Int, Geol. Cong. Guidebook 8, p. 258). Agassiz series,

Paleozoic, B. C.
C. H. Crickmay, 1927 (Stanford Univ. Abstracts of Dissert. 1924-26, vol. 1,

p. 132). Agassiz series, Jurassic, B. C.

Agassiz Prairie formation.

Upper Jurassic: Southwestern British Columbia (Harrison Lake region).

C. H. Crickmay, 1927 (Stanford Univ. Abstracts of Dissert. 192426, vol. 1, p.
132). Agaseiz Prairie fm., Jurassic, B. C.

C. H.' Crickmay, 1930 (Geol. Mag., vol. 67, map, p. 487). Agassiz Proirie fm.—
Argillite, 5,000 ft. thick, yleldlng Angoardioceras perrini. Assigned to Upper
Jurassic. Uncon. underlies Peninsula fm. (Lower Cret.) and overlies Kent fm.
(Upper Jurasaic).

Agate Bay group.

Pre-Cambrian (Keweenawan) : Northeastern Minnesota.

R. D. Irving, 1883 (U. 8. G. 8. 3d Ann. Rept, pl. 14, pp. 143-146). Agate Bay
group.—Succession of relatively very thin beds with very highly vesicular stratl-
form amygdaloids, which must make up two-thirds of group; includes thin seams of
reddish sss. and cgls. Overlles Lester River group and underlies Beaver Bay
group, all included in Keweenaw series. Exposed on Agale Bay, NE. of Duluth.

Agathla sandstone.
Lower Triassic: Northeastern Arizona (Navajo County) and southeastern
Utah.

D. Hager, 1924 (Min. and OQil Bull., vol. 10, No. 2, p. 137; No. 4, pp. 383-384, 423,
437). Agathle ss—Pinkish ss., 10 to 15 ft, thick, a local representative of
Moencopie beds. Uncon. underlies Shinarump cgl. near Agathla Peak, NE. Arie,
[N. part of Navajo Co.].

A, A Baker and J. B. Reeside, Jr.,, 1929 ‘A. A. P. G. Bull, vol. 13, No. 11, p. 1441,
etc.). [See note under Agathle sh.]

Agathla shale.

Lower Triassic: Northeastern Arizona (Nava)o County) and southeastern
Utah.

D. Hager, 1924 (Min. and Ofl Bull, vol. 10, No. 2, p. 137; No. 4, pp. 383384, 428,
437). Agathla sh., 40 to 50 ft. thick, underlles Agathla ss. and overlles Kaibab 1s.
near Agathla Peak, NE. Ariz. [N. part of Navajo Co.]. 1Is local representative
of Moencople beds.

A. A. Baker and J. B. Reeside, Jr., 1929 (A. A. P. G. Bull, vol. 13, No. 11, pp. 1441,
etc.). The Agathla ss., Agathla sh.,, Kaibab 1s., Coconino 88., and underlying sh.
of Hager's 1924 rept all belong to true Moenkopi fm.

Agawa iron-formation member (of Knife Lake slate).

Pre-Cambrian (Knife Lake series) : Northeastern Minnesota (Vermilion

district) and western Ontario.

J. M. Clements, 1903 (U. 8. G. S, Mon, 45). Agawa fm.—Petrographically same as
Soudan fm. Is iron bearing, O to 50+ ft. thick. Conformably underlies Knife Lake
slates and grades into underlylng Ogishke cgl. Named for exposures on shores of
Agawa Lake, Ont., 1% mi. N. of int. bdy.

C. K. Leith, R. J. Lund, and A. Leith, 1935 (U. S. G. S. P. P. 184), included
Agawa iron-fm. membd. and Ogishke cgl. memb. in Knife Lake sl., which
they tentatively removed from Huronian series and assigned to their
Knife Lake series (pre-Huronian and post-Laurentian).

tAgnotozoic era.
-A term that has been used to include all pre-Camb. time, and also applied
(originally) to the part of pre-Camb. time that was formerly called
“Algonkian pericd.” See U. 8. G. S. Bull, 769, pp. 14-16.
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+Agoniatite limestone.
tAgoniatites limestone.

Paleontologic terms applied in some early N. Y. repts. to a ls. occurring
at a lower horizon in Marcellus sh. than Stafford ls. Disappears W. of
Seneca Lake. Most fully developed in eastern N. Y. counties 20 to 30 ft.
above base of Marcellus.

Agua sandstone meinber (of Santos shale).
Miocene (lower) : California (Temblor Range).

L. M. Clark and A. Clark, 1935 (A. A. P, G. Bull, vol. 19, No. 1, p. 137). A ss.
memb. in upper part of Santos sh., that is traceable from vicinity of Carneros
Creek to mouth of Cedar Canyon, several mi. farther NW., and in places reaches
thickness of 3004 ft., is here referred to as ‘“Agua 8s,” It contains Vaqueros
foseils at several locallties.

Aguacate series.
Age (?): Costa Rica.
J. Romanes, 1912 (Geol. Soc. London Quart. Jour., vol. 69, p. 122).

Aguadulce formation.
Pleistocene: Panama.
0. H. Hershey, 1901 (Calif. Univ. Pept. Geol. Bull,, vol. 2, p. 258).

Agua Fria.
Probably lower Mesozoic: Sierra Nevada, California.

N. L. Taliaferro, 1933 (Geol. .Soc. Am. Bull, vol. 44, No. 1, p. 148). Agua Frio
slates, lss., cherts, and tuffs, 2,000+ ft. thick. Top fm. of Tuolumne group
(probably lower Mesozoic) on Merced River and- southward into Indian Gulch
quad.

Aguas Buenas limestone,
Cretaceous (?): Puerto Rico.
D. R. Bemmes, 1919 (N. Y. Acad. Scl.,, Sclentific survey of Porto Rico and Virgin
) Islands, vol. 1, p. 684).
Agueguexquite formation.
Miocene: Vera Cruz, Mexico.
H. E.\Thalmann, 1935 (Geol. Soc. Am. Proc, 1934, p. 116).

Aguja formation,

Upper Cretaceous (Gulf series) : Western Texas (Brewster County).

W. 8. Adkins, 1933 (Univ. Tex. Bull. 3232, pp. 239, 271, 505). Agufa fm.—When
in 1907 Dr. Udden described his ‘‘Rattlesnake’” fm., the name had already been
used for a fm. in Oreg. Pliocene. Accordingly the name Aguja is here substituted
for Udden's name. . Type loc. is Slerra Aguja (Needle Peak), in the flat in front
of Santa Helena fault scarp, 6 mi. S. of Terlingua, Brewster Co. The slopes and
surrounding flats contain a practically complete sectlon of the beds, overlain by
Tornillo clay, and situated close to Udden’s original type loc. [Distribution and
fosslls discussed.] TUpper part of fm. is of Navarro age and lower part of Taylor
age.

Ahtell diorite.

Carboniferous : Southeastern Alaska (central Copper River region).

W. C. Mendenhall, 1905 (U. 8. G. 8. P.. P. 41, p. 38, map). Ahtell diorite—Intrusive,
Chlefly quartz diorite or quartz diorite porphyry. Probably mainly upper Carbf.
and perhaps extending into Perm. Composes hills drained by W. tributaries of
Ahtell Creek.

Aibonito conglomerate.
Cretaceous : Puerto Rico.
C. P. Berkey, 1915 (N. Y. Acad. Sci. Aunals, vol, 26, p. 61).
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tAiken beds. .

Pliocene (?) and Upper ‘Cretaceous: Western South:.Carolina {Aliken
County).

E. Sloan, 1904 (8. C. Geol. Surv., ser. 4, Bull. 1, p. 72). Aiken beds.—The deposiis
exposed at Aiken, which include (descending) : Plio. (?), 40 ft. (dlvided into eolean
sands, 8 ft.; Lafayette—cobbles, 2 ft.; Lafayette loams, 10 ft.; Lafayette mottled
clay, 6 ft.; coarse sands, 13 ft.; pebbles, 1 foot) ; Cret., 274 ft. (divided into Mid-
dendorf beds, 83 ft.; Upper Hamburg beds and Lower Hamburg beds, 181 ft.).

Ainoni volcanics.
Pleistocene (late) : Hawali (Oahu Island).
H. T. Stearns, 1935 (Geol. and Gd. Water Res. Island of Oabu, Hawall : Div. Hydrog.
Bull. 1). Ainoni volcanics.—Basalt and cinders. The baselt forms massive walls
along Alnoni and Maunawili Streams and generally shows columnar Jjointing.
Included in middle part of Honolulu volcanic series [q. v.]. Named for Ainoni
Spring, which issues from E. margin of the basalt.

Ainslie sandstone.
Carboniferous (Mississippian) : Nova Scotia.
. D. Trask and K. F. Mather, 1927 (Wash. Acad. Sci. Jour.,, vol. 17, p. 324).

Ainsworth formation.

Ainsworth series.
Paleozoic: British Columbia.

8. J. Schofleld, 1919 (Canada Geol. Surv. Summ. Rept. 1919, pt. B, p. 60); 1920
(Canada Geol. Surv. Mem. 117, p. 11). Ainewoerth [m. Included in Ainsworth
series.

Ainsworth formation,

Upper Cretaceous: Southwestern South Dakota and northwestern Nebraska.

F. Ward, 1922 (8. Dak. Geol. and Nat. Hist. Surv. Bull. 11). The Plerre of BE.
part of Pennington Co. and 8W. part of Jackson Co., 8. Dak., includes at top 35
ft. of thin-bedded sandy sh., of predominantly yellow brown color but variegated
with browner and purpler colors in upper part. These beds are called Interior
phase of Pierre. The fossils warrant placing them in Pierre, although in field they
were called Fow Hills. If accepted as Plerre the strong color contrast and sandier
texture require explanation. The Nebr. Surv. has called these beds “Rusty memb.”
of Pierre (BE. F. Schram, personal communication). They grade into underlying
Pierre. .

H. J. Cook, 1922 (Pan-Am. Geol, vol. 37, No. 5, pp. 421-424). The “Rusty” memb.
of Pierre shales, or Ainsworth fm., as it is sometimes called, uncon. underlies
Chadron fm. to 8. and E. of Black Hills uplift in 8. Dak. and Nebr.

Air Point granite.
Pre-Cambrian: Southwestern Virginia (Roanoke County region).

A. 1. Jonas, 1933 (Geol. Soc. Am. Bull, prel. list of titles and abstracts, vol. 44,
pp. 29-30). Air Point granite—Pink, ortboclase-microcline granite that intrudes
granodiorite in’ Virginia Blue Ridge region. Is pre-Camb., as Lower Camb. sedi-
ments contain fragments of it. :

A, S. Furcron, 1934 (Jour. Geol., vol, 42, pp. 407—410). Air Point granite was
named by Jonas, from Air Point on Bent Mtn, Roanoke Co. Is widespread in
Park area. Is probably youngest intrusive in dist,, except some dikes, and is
believed to be younger than Old Rag granite.

Aitkin formation.

Pre-Cambrian (upper Huronian) : Central Minnesota (Aitkin, Crow Wing,
and Cass Counties).

C. Zapffe, 1030 (Lake Superior Min. Inst. Proc., vol. 28, pp. 101-108), The Upper
Huronian (Cuyuna series) of Cuyuna dist. is lithologically divided into 3 con-
formable fms. (descending) Crow Wing fm., Aitkin fm., and basal c¢gl. The
Aitkin fm. consists of gray slates and phyllites. It contains some iron carbonate,
but extensive iron-bearing lenses are virtually lacking, and volcanics are absent.
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It s nonmagnetic. It underlles large arean in N. and E. parts of Aitkin Co.,
and extends into Crow Wing and Cass Counties.
tAjax quartzite.

Middle Cambrian: Southeastern Arizona (Tombstone district).

J. A. Church, 1903 (Am. Inst. Min. Engrs. Trans., vol. 33, pp. 3-37). Aja» gqt=zite,
500 fr. thick, overlies [ 7] Randolph Is. and underlies Emerald lIs.

F. L. Ransome, 1920 (U. B. G. 8. Bull, 710D). “Ajax" qtgzite of Church is Bolsa
qtzite,

Ajax limestone,

Lower Ordovician: Central northern Utah (Tintic district).

G. F. Loughlin, 1919 (U. 8. Q. 8. P. P. 107). Afa» ls.—In descending order:
(1) Dark bluish gray cherty mag. ls., upper part calc, 440+ ft.; (2) Emerald
dol. memb. (30 to 40 ft. of cream white dol.); (3) dark-gray clouded dol.
or highly mag. 1s., partly cross-bedded and in part consisting of thin conglomeratic
beds, also many thin lenses and nodules of light-gray chert, with qtzite and ls. cgl.
at base, 90 ft. Grades into overlying Opohonga 1s. and uncon. overlies Opex dol.
Named for Ajax mine.

Ajibik quartzite,

Pre-Cambrian (middle Huronian): Northwestern Michigan (Marquette
district).

C. R. Van Hise and W. S. Bayley, 1895 (U. 8. G. S. 15th Ann. Rept., pp. 540+).
Afibik gtzite—Has two main areas: A western one in which it rests upon
Archean, and an eastern one in which it rests on Wewe sl. Where it rests .
on Archean the basal part is a cgl. or recomposed rock, the material of which
is derived mainly from immediately subjacent fm. These basal cgls.,, slates, and
graywackes quickly grade up into qtzite. Where the Ajibik rests on Wewe sl
there is usually an intermediate phase or interstratification of the two. In one
exceptional locality (in sec. 6, T. 47 N, R. 25 W.) the basal memb. of the
qtzite is a cgl. interstratified with sl., the fragments of the cgl. being mainly
from Wewe s8)l. Central part of fm. in its ordinary phases is a rather pure,
typical, vitreous qtzite. In some places this qtzlte becomes conglomeratic and
bears small pebbles of white quartz or red jasper. In other places it is inter-
stratified with belts of mica sl. or graywacke. Thickness of fm. 700 to 900 ft.
Conformably underlies Siamo sl. Typical exposures on Ajibik Hills, NE. of Palmer.

Akins shale member.

Pennsylvanian: Central eastern Oklahoma.

J. A. Taff, 1905 (U. 8. G. 8. Tahlequah follo, No. 122). Akins sh. memb.—Chilefly
blue and black clay sh., with thin sss. Thickness 175 ft. Top memb. of Winslow fm.

C. W. Wilson, Jr.,, 1935 (A. A. P. G. Bull, vol. 19, No. 4, p. 503). The Atoka,
Hartghorne, McAlester, and Savanna fms. and a part of Boggy sh. are directly
traceable into Winslow fm. as heretofore mapped in Muskogee Co. [Wilson
jdentified the subdivisions enumerated above and did not use Winslow fm.]

F. A, Hendricks, C. H. Dane, and M, M. Knechtel, 1936 (A. A. P. G. Bull, vol, 20,
No. 10, p. 1347). Winslow fm. is now abandoned. Wilson has recognized in it
Atoka, Hartshorne, McAlester, Savanna, and Boggy fms.

It is still undet. to which of fins. Into which tWinslow fm. is now
divided the Akins sh. memb. belongs. (H. D. Miser, personal com-
munication Feb. 1937.)

Named for Akins, Sequoyah Co.

Akron dolomite.

Silurian (Cayugan) : Western New York and Ontario.

A. W. Grabau, 1909 (Geol. Soc. Am. Bull, vol. 19, pp. 544, 550). Bullhead or Akron
Is.—Probably = Ambherstburg bed of Mich. and Cobleskill of eastern N. Y. Name
derived from exposure in village of Akron, Erie Co., N. Y.

The equivalency of the Cobleskill and Akron was accepted by most
geologists, who continued to apply Cobleskill to the dol. of western N. Y.
as well as of other parts of the State. C. A. Hartnagel, 1912 (N. Y.
State Hdb. 19, p. 57) stated: Cobleskill ls. is absent along its line of
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. outcrop across the State only in part of Albany Co.; in different parts
of State it rests on Bertie, Brayman, Rosendale, Decker Ferry, and
“Hudson River” fms. In 1917, however, G. H. Chadwick (Geol. Soc.
Am. Bull, vol. 28, pp. 173-174) revived 4Akron dol. for western N. Y.,
stating: “The correlation eastward of the Akron with the Cobleskill re-
mains to be worked out anew, but it is now believed to be substantially
correct.” The Canada Geol. Survey appears to employ Akron dol.
for this fm. (See M. Y. Willlams, 1919, Canada Geol. Surv. Mem. 111;
and Cole, 1925, Ontario Dept. Mines 34th Ann. Rept., vol. 84, pt. 2, p. 10),
while U. 8. Geol. Survey designates it Coblecskill dol. (See Niagara
folio, No. 190.) Grabau stated it is same as his Greenfleld 1s. (See
under Greenfield 18.)

H. L. Alling, 1928 (N. Y. State Mus. Bull. 275, p. 21), showed Akron as
younger than Cobleskill, and gave the sequence of beds given by
Chadwick: Akron, Williamsville, Scajaquada (=Cobleskill), Falkirk,
Oatka, but stated: Position of Cobleskill is still a matter of doubt. G.H.
Chadwick, 1930 (Geol. Soc. Am. Bull,, vol. 41, pp. 80-82), continued to use
Akron dol.

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 343-344). Cobleskill 1s. 13 a
typical coral facies, and while it does not show the reef character it has the reef
specles. To the dolomitic phase In Erie Co. the name Akron dol. has been applied.
The Akron dol is a little later faunal development than the Cobleskill. [Lists
characteristic species of Cobleskill dol., also of Akron phase.]

tAlabama period.
Tertiary : United States.
J. D. Dana, 1875 (Man. Geol:, 2d ed., pp. 400-494, 500-510, 523). Time term to
include, in Ala., the Vicksburg, Jackson, Claiborne, and Buhrstone, also contemp.
deposits in other States. |He also used Alabama group.]

tAlabama.
Eocene (middle) : Alabama.
IE. A, Smith, 1888 (Ala. Geol. Surv. Rept. Prog. 18841-S8, geographic map of Ala.).
[On this map the name Alabama (Clatbornc) is applied to depoxits underlying St.
Stephens 18. and overlying the Lignitic. and the deposits thus designated are
divided into Clalborne above and Buhrstonc below.]

Replaced by Claiborne group.
Apparently named for exposures in Ala.

tAlabama white limestone.
Tertiary: Alabama.

T. L. Carey, 1902 (Phila. Acad. Nat. Sci. Proc, vol. 53, p. 513). White 15, exposed
on Tombigbee River near St. Stephens and on Alabama River necar Claiborne. [Same
as t8t. Stephens 1s. (Olig. and upper Eo.}.]

Alachua formation.
Pliocene (lower) : Northern Florida.

W. H. Dall, 1892 (U. 8. G. 8. Bull. 84, pp. 127-130, 157. 320). Alachua clays.—De-
posits of clay contalning bones of extinet mammelia. These clays occur in sinks,
gullles, and other depressions in Mio., Upper Eo., and later rocks of Fla., especially
on W. anticline in higher parts of Alachua Co., and along banks of many rivers and
streams. They appear in Alachua Co. to have been subjected to denudation after
deposition, so that only those parts protected by their depressed position in
cavitles or gullies of harder rock remain undisturbed. The clay is bluish or grayish
and extremely tenacious, so that it is most difficult to discover remains embedded
in it. Occurs in patches, usually in depressions, but occasionally in short ridges
whose lateral buttresses of limerock have disappeared through dissolving agency
of rain water and carbon dioxide. [Mentions many localities of its occurrence in
Alachua Co.]
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G, C. Matson and F. G. Clapp, 1908 (Fla. Geol. Surv. 2d Ann. Rept., p. 123).
Alachua clay as here used includes “Peace Creek bone bed” of Dall, “which appears
to be 2 local phase of the fm. which may have been eroded and redeposited in its
present condition.”

H. H. 8ellards, 1914 (Fla. Geol. Surv. 6th Ann, Rept., pp. 161-162). Alachua clay
and Dunnellon fm. are merely different facies of a single fm., and Dunnellon shoild
not be used any lorger.

C. W, Cooke and 8. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept.). Alachua fm.
i8 here used to include “Dunnellon’” fm., discarded by Sellards. The Alachua is a
residual deposit derived from Hawthorn fm. and containing Plo. fossfls. It uncon.
overlies Ocala 18. or Tampa 1s. and is overlain by loose wind-blown gand, The part
of fm. to which name Alachua was originally applied consists' chiefly of clay,
accumulated in ponds or sinks, and at least 15 ft. thick. Great bulk of fm. that
Sellards called “Dunnellon” is chiefly compact white or gray sand, closely resembling
the sand in Hawthorn fm., from which it no doubt is derived. Greater part of
Alachua fm. seems not to have been laid down under water, Sellards gives thick-
ness of “Dunnellon” fm. as 75 to 100 ft.

Named for its many exposures in Alachua Co.

Alameda formation.

Pleistocene : Western California (San Francisco region).

A. C. Lawson, 1914 (U. 8. G. 8. 8an Francisco folio. No. 198). Alamede fm.—Yellow
sandy clay, of very uniform fine texture, whic'h without much change in character
passes into beds that carry marine shells. Intercalated with these marine de-
posits are nonpersistent beds of gravel of fluviatile origin, the conditions indicating
delta formation alternating with marine or estuarine deposition. Thickness geveral
hundred ft. Uncon. underlies San Antonlo fm. and uncon. overlics Campus fm.
Named for fact it is well developed at Alameda.

Alamito shale.
Pennsylvanian: New Mexico.

C. R. Keyes, 1906 (Jour. Geol, vol. 14, pp. 147-154), applied Alamito shales to beds
sald to uncon. overlle Lake Valley 1s. Derivation of name not stated.

Alamitos zone.

A subsurface petroliferous zone, about 670 ft. thick, in Fernando group of
Long Beach fleld, Los Angeles Basin, southern Calif. Is lower than
Wilbur zone and higher than Brown zone. Includes Booth zone. Named
for discovery well Alamitos No. 1.

Alamo sandstone member (of Yegua formation).
Eocene (middle): Northeastern Mexico (Tamaulipas).

W. G. Kane and G. B. Glerhart, 18935 (A. A. P, G. Bull,, vol. 19, No. 9, pp. 1374,
1384), [See under Mier g5, memb.]

Alamosa formation.

Late Pliocene or early Pleistocene: Central southern Colorado (San Luis
Valley).

C. E. Blebenthal, 1910 (Sct, n. 8, vol. 31, p. 745; U. 8. G. 8. W. 8. P. 240, p. 40).
Alamosg fm.—Blue clays and interstratified sands; some gravel, and occasionally,
in depth, boulders. Thickness 725 to 1,250 ft. Of late Plio. or early Pleist. (pre-
glaclal) age. Uncon. overlles Santa Fe fm. Occurs at foot of Conejos Range, at
foot of Blanca Peak, and at other places. Occupies bottom of San Luis Valley
proper, Named for Alamosa, Conejos Co., near center of valley.

tAlaqua phase.

Miocene (middle) : Northwestern Florida.

L. C. Johneon, 1893 (Sci., voL. 21, pp. 90-91). Alaqua phase of the Mio. is the Chesa-
peake. It overlies Buchee phase, and has larger shells than the Fuchee. It iz the
fm. of upper bluffs at Abes Spring, and is perfectly and largely developed on bluffs
of Yellow River from Ala. line to Milligen, Fla., the most northern of these beds
being the low shell landing at Oak Grove, 6 mi. 8. of Ala, line.
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According to studies of Julia Gardner these beds are Shoal River fm., and
Johnson's Euchee phase is probably younger and belongs to Choctaw-
hatchee fm. . e

Named for Alagua Creek Walton Co.

Alaska Bench limestone.

Carboniferous (Pennsylvanian or Mississippian) : Central Montana (Big
Snowy Mountains).

0. W. Freeman, 1922 (Eng. .and Min. Jour.-Press, vol. 113, +No.-19, pp. 826-827).
Alaska Bench la—Excessively hard, gray, fossiliferous 16/ that weathers red.
Forms a series of hogbacks and sloping benches around Big Snowy Mtns, Well
exposed on top of Alaska Bench, E. of the 8nowies, where it is 100 to 150 ft. thick,
and just below it are 300 ft. of white to red sss., interbedded with varicolored sh.,
here named Tylcr gs. Is overlain by 100 ft. of nonfossiliferous black gh. usually
classified as part of Quadrant but which may in part belong to Ellis fm, [In his
generalized section of Quadrant fm. for central Mont,, on p. 827, Freeman showed
100 ft., of gray sh, btw. Tyler gs. and Alaska Bench 18, and 100 ft. of black sh.
above Alaska Bench 1s., all of which he included in the Quadrant.)

Alazan shale.
Tertiary : Mexico
E. T. Dumble, 1912 (Sci., n.s., vol. 35, p. 907). [Assigned to Fo.]
Many others assigned this fm, to Eo.; but T. W. Vaughan (Geol. Soc. Am. Bull,, vol.
35, p. 731, 1924) and C. Schuchert (Hist. geol. Antillean-Caribbean region, 1935,
p. 199) assigned it to Olig.

Albaiiian series.

A term proposed by C. [R.] Keyes to replace Albany 1ls. (Perm.) of north-
central Tex,, "until it is made certain the Albany ls. and Vidrio Is. are
not one and the same fm.” (See Pan-Am. Geol., vol. 57, pp. 350, 351, ete.,
1932, and vol. 59, pp. 144, 146, etc., 1933.)

Albany clay.
Pleistocene : Eastern New York and western Vermont,

E. Emmons, 1846 (N. Y. Nat. Hist., Agric., vol. 1, pp. 202-204). Albany clay.—At.
Albany this Tert. clay is an important material for making brick, and is 10 to 20
ft. thick. In excavations at Albany a boulder is sometimes found in the clay, but
always near top. [He also described Lake Champlain clays, and stated that the
Tert. of the valley of Hudson is continnous with that in the valley or basin of
the Champlain, and doesg not differ essentially from it.)

Asa Fitch, 1850 (Historical, topographical, and agricultural survey of county of
Washington [N. Y.], pt. 3, Rocks and soils, pp. 872-878, 890-891). Albany olay
fm.—This is the gray and blue clay of the Quat. Div. of Prof. Mather, the Tert.
clay or Albany and Champlain clays of Dr. Emnions, in the volumes of the State
Natural History. As neither jts geological age or name is well settled, T prefer
designating it Albany clay, a name by which more readers will obtain a definite
jdea respecting it than DLy any other. Is well developed at Albany, from thence
it reaches N., forming bluffs or river hills upon both sides of the Hudson, and
continuously to Fort Ann, if not to Whitehall, and onward through whole length
of Champlain Valley, particularly upon its Vt. side. Throughout most of {ts
extent it rests on Hudson River sl, though in places extensive beds of gravel,
30 ft. thick, intervene btw. it and the sl. Ig overlain by Saratoga sand fm. Is
of blue, brown, gray, and white colors, and 6 to 150 ft. thick.

W J McGee. 1888 (U. 8. G. S. Tth Ann. Rept.,, p. 611). Albany clays overlie the
boulder clay In vicinity of Albany, and both belong to second ice invasion of
glacial period.

F. J. H. Merrill, 1903 (N .Y. State Mus. 21st Rept. State Geol.,, p. r12). The so-called
Albuny claus are somewhat earlier in age than the typical marine clays of
Champlain Valley,

J. B. Woadworth, 1905 (N. Y. State Mus. Bull, 84, p. 220}, The term ‘“Albany
clnys” was specifically applied to the glacial rock flours of Hudson Valley N, and S,
of Albany in 1846. Included in Hochelagun fm.

Has also been called “Lake Albany clays.”
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Albany granite.

Late Devonian or late Carboniferous: Northern New Hampshire (White
Mountains in north part'of Carroll County).

C. H. Hitchcock, 1874 (Geol. N. H,, pt. 1, btw. pp. 508 and 545) and 1877 (Geol. N. 1,
pt. 2, pp. 143, etc.). Albany granite.—Porphyritic granite spotted with rounded
feldspars. Has been called trachytic. Thickness 1,000 ft. Younger than Conway
granite and older than Chocorua granite.

A. W. Hawes, 1881 (Am. Jour. Sci, 34, vol. 21, pp. 214 ) and 1901 (Yale Bi-Cen.
Pub., Contr. Min, and Petrog., pp. 400-414). Albany granite 18 a spotted or trachytic
eruptive granite, younger than Conway granite and younger than andalusite schist,
and believed to be older than Concord granite, Named by Prof. Hitchcock on
account of extensive development in Albany, N. H. [In N. part of Carroll Co.]

M. Billings, 1928 (Proc. Am. Acad. Arts and Sci,, vol. 63, No. 8, map, pp. 87-137),
divided Albany group, as he called it, into 3 petrographic types, placed it as older
than his Chocorua and Conway groups of granite, and included all in Dev. (7). In
1935 Billings assigned all of these intrusives to late Dev. or late Carbf.

M, Billings, 1935 (letter dated Aug. 27). Albany granite belongs to White Mtn
magma Sseries,

tAlbany formation.
Permian: Northern Texas and southwestern Oklahoma,

E. T. Dumble, 1890 (Tex. Geol. Surv, 1st Ann. Rept,, pl. 3, p. lxvii). Coleman-Albany
e@eries.—Shales, clays, and Iss., barren of coal, overlylng Waldrip-Cisco serles and
underlying Wichita beds.

W. F. Cummins, 1891 (Tex. Geol. Surv. 2d Ann. Rept., pp. 361402). Albany div.—
Largely 1ss. and shales, with some ss. at base, Thickness 1,180 ft. Overlies Cisco
beds and is overlain by Clear Fork beds. [See 1891 entry under Wichita fm.]
’Vell developed in vicinity of Albany, Shackelford Co., Tex.

Has for many years been considered same as Wichita fm., better established

name, See further explanation under Wickita fm.

Albany black shales.
An abbreviated formn of Nctw Albany sh. used by C. [R.] Keyes, (See Pan-
Am, Geol,, vol. 48, p. 147, 19217.)

Albany conglomerate.
Pre-Cambrian: Michigan.
See Albany and Boston cgl.

Albany conglomerate.

Lower Ordovician: Northeastern Vermont (Orleans County).

C. H. Richardson, 1929 (16th Rept. Vt. State Geol., pp. 107-110). Albany phase of
Irasburg cgl. s characterized by presence of Camb. marble, by porphyritic andesite
boulders more than a foot in diam., and by large well smoothed boulders of pure
quartz. The porphyritic andesite boulders are present in both Irasburg and
Albany.

C. I1. Richardson and J. E. Maynard, 1933 (18th Rept. Vt, State Geol, p. 343). The
Irasburg, Albany and Northficld cgls. form base of Ord. In eastern Vt.

Albany porphyritic nordmarkite,
Devonian (?): New Hampshire.
L. Kingsley, 1931 (Am. Jour. Sci., 5th, vol. 22, p. 143).

Albany quartz syenite.
Late Carboniferous (?): New Hampshire,
C. R. Williams, 1934 (Appalachia, vol. 20, No. 4, Summer Mag. No., p. 73).

Albany and Boston amygdaloid.
Pre-Cambriun (Keweenawan) : Northern Michigan.

A. R. Marvine, 1873 (Mich. Geol. Surv. vol. 1, pt. 2, pp. 25-27, 80, 81, 85, and
chart). Younger than Albany and Boston cgl. and older than Pewabic West
cgl.
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Belongs to Ashbed group. The mineralized part is the Albany and Boston
lode. )
Named for occurrence in Albany and Boston mine, Houghton Co.

tAlbany and Boston conglomerate.
Pre-Cambrian (Keweenawan) : Northern Michigan.
A. R. Marvine, 1873 (Mich. Geol. Surv. vol. 1, pt. 2, pp. 53-57, 61, 81, 84, 88 and
chart). Is cgl. No. 15 of Houghton Co., and=Allouez cgl. of Keweenaw Co,
Is same as Allouez cgl., of Central Mine group.
Named for occurrence in Albany and Boston mine, Houghton Co.

Albany and Boston dow.
Includes Albany and Boston amygdaloid and underlying trap.

Albee formation.

Pre-Silurian (Upper Ordoviclan?): Northwestern New Hampshire (Am-
monoosuc River region).

M. Billings, 1934 (Scl,, Jan. 19, vol. 79, No. 2038, pp. 055-58). Albee qizite—
Qtzite and sl, 4,000 ft. thick, urnderlying Ammonoosuc volcanics in Littleton and
Moosilauke quads. No fossils, but are pre-Sil. and probsbly Upper Ord. [The
name appears to replace Lisbon qtzite of his Feb. 1983 paper in Am. Jour. 8ci.,
5th, vol, 25, No. 146, p. 149.]

M. Blllings, 1934 (Am. Jour. Seci., 5th, vol. 28, Dec., pp. 413—415), mapped Albee fni.
(pre-Sil,, Upper Ord. ?) at and around Albee Hill, Littleton quad. and other parts
of Littleton and Moosilauke guads.

M. P. Blllings, 1935 (Geology of Littleton and Moosllauke quads., N. H.,, maps and
p. 9). Albee fm.—A group of black and green slates, argill. qtzite, and qtzite,
typically exposed on Gardner Mtn. Type loc. is that part of Gardner Mtn. which
lles btw. Hunt Mtn. (just SW of Littleton quad.) and Albee Hill [in Littleton
quad.], from which name was chosen. Probably Upper Ord.

Alberca sandstone member (of Yegua formation).

Eocene (middle) : Northeastern Mexico (Tamaulipas).

W. G. Kane and G. B. Gierhart, 1935 (A. A. P. G. Bull, vol. 19, No. 8, p. 1384).
Alberca ss.~—Massive gray ss., 80 ft. thick, lying 904 ft. below top of Yegua fm.
and 559 ft. above base of the Yegua, in section from San Pedro de Roma on Mexi-
can side of Rio Grande from Roma [Starr Co.], Tex. Lies 132 ft. above Alamo
88. memb. [Derivation of name not stated.]

Alberhill clay.
Eocene: Southern California (Riverside County).

P. H. Dudley, 1932 (Geol. Soc. Am, Bull, vol. 43, No. 1, p. 223). Alerhill clays
(Eocene). [All there is about it. Paper describes area btw. towns of Riverside
and San Jacinto and Corona and Elslinore.]

P. H. Dudley, 1935 (Calif. Jour, Mines and Geol., vol. 81, No. 4, map, pp. 491, 505).
The Eo. Alberhill clays bave recently been described in detail by J. C. Sutherland
(Calif. State Div. Mines, State Min. Rept. 31, Calif. Jour. Mines and Geol., Jan.
1935). [On map Dudley assigns this clay to Eocene (Martines).]

Alberta shale.
Upper Cretaceous: Alberta.
C. S. Evans, 1930 (Canada Geol. Surv. Summ. Rept. 1929, pt. B, p. 27).
Later repts assign Alberta fm. to Upper and Lower Cret.

Albertan.
A name proposed by G. M. Dawson (Jour. Geol., vol. 3, 1885, pp. 507-511)
for the pre-Kansan drift of Canada. Probably correspoiids to Nebraskan
drift of United States. Named for province of Alberta.

Albert Canyon division.
Pre-Cambrian: British Columbia.
R. A, Daly, 1912 (Canada Geol. SBurv. Summ. Rept. 1911, p. 170).
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Albertian series.

Name suggested by C. [R.] Keyes (Pan.-Am. Geol.,, vol. 44, pp. 217, 218,
1925, and vol. 46, pp. 207-208, 1926) to cover basal part of his expanded
Selkirkic period, but it “may not include all the strata of Early Selkirkic
age.” Named for exposures in Albert Canyon, in which Canadian Pacific
Railway runs westward out of the Selkirks.

Albin shale.

Upper Cambrian: Northeastern Towa.

C. [R.] Keyes, 1922 (Pan-Am. Geol.,, vol. 88, pp. 819, 326). Berkey (Am. Geol,
vol. 20, p. 373, 1897), In Minn., without defining either upper or lower limits,
proposed Franconia ss. for this part of Mid Cambric succession as exposed at
8t. Croix Dalles. This name, after proper definition, might be retained were it
not for fact that it was long ago preoccupled for a fm. in N. H. It therefore
becomes invalid. Hence Albin shales 1s substituted. Uncon. underlies Allamakee
dol. and uncon. overlies Dresbach ss. Named for fine exposures at Albin,
Allamakee Co.

Albion gravel.
Pleistocene: Central northern Iowa.

8. W. Beyer, 1897 (Iowa Geol. Surv. vol. 7, pp. 210, 231). Albion grarels.—Stratified
sands and gravels, 10 ft, thick, underlying Kansan till and forming base of section
at Albion, Marehall Co. Assigned to Aftonlan stage.

Albion schist member (of Westboro quartzite).
Pre-Cambrian ; Eastern Rhode Island.

B. K. Emerson and J. K. Perry, 1907 (U. 8. G. S. Bull. 311, pp. 8, 10-13, ard map).
Albion schist memb. of Grafton (Westboro) qtzite—Quartz phyllite and flne-
grained micaceous quartz schist upon which village of Albion stands. Of light
gray color. Is a band down center of Grafton qtzite, which consists of two flank-
ing bands of granular massive qtzite. The finer grain and presence of conslderabie
beds of phyliite distinguish this memb. from rest of Grafton qtzite.

Albion sandstone.

Silurian (early): Western New York and Ontario.

E. 0. Ulrich, 1913 (12th Int. Geol. Cong.,, Canada, pp. 26, 27, 30, 36, 49). Alblon
stage (also Albion group) —The need of a distinct formational name for upper
Medina having become apparent in preparation of Niagara folio in course of
publication by U. 8. Geol. Survey, Dr. J. M. Clarke bas cooperated by suggesting
Albion. The fm. rests on lower Medina or Queenston. [This paper was in print
:;1;13 t}lstrlbuted at Toronto on or before the Cong. convened, which was Aug. 7,

In U. 8. G. S, Niagara folio (No. 190)—a small part of the edition of which
was completed Aug. 17, 1913—the rocks btw. Queenston sh. and Clinton
fm. were designated Albion ss., of which Whirlpool ss. of Grabau con-
stituted basal memb., the top beds (‘“Grey band” of early repts.) being
named Thorold ss. memb., the intervening beds consisting of red ss. and
red and gray shales. This is classification still employed by U. S.
Geol. Survey. Some geologists, however, have advocated abandoning
Albion and restricting Medina to this upper part of original Medina.
Others have recommended the use of Cataract fm. for lower 50 ft. of
the Albion, and restriction of Medine to the beds above the Cataract.
Others have recommended using Cataract fm. to include all beds included
in Albion ss. Others have recommended restricting Albion to beds btw.
Whirlpool ss. and Thorold ss. Others have recommended restricting
Albion to beds btw. base of the Thorold and top of Queenston sh. (See
fuller explanation under Medina group, Cataract fm., Thorold ss. memb.,
and Whirlpool 88. membd.)
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Albion moraine. St
Pleistocene (Wisconsin stage): Western New York. Shown on moraine
map (flg. 8) in U. 8. G. S. Niagara- folio (No. 190}, p. 17. Named for
Albion, N, Y.

Albion Range group.
Pre-Cambrian : Central and southern Idaho.

A. L. Andersor, 1934 (Jour. Geol., vol. 42, No. 4, pp. 8377-379). The strata invaded
by Cassia batholith are qtzltes in lower part of the preCamb--__Alb;on Range group
here substituted for Harrison series, which 1s preoccupied‘ “iFhis group continues
soutbward into Raft River Range of NW. Utah and resembles a serles of pre-
Camb. rocks in Wasatch Range, which Blackwelder has shown to underlie ses.,
cgls., and slates of late Algonkian age. Writer considers Albion Range group
to be of pre-Beltlan age. The group consisté mainly of metaqtzites with some
intercalated marbles and schist in its middle and upper parts. Lower part is
more than 4,000 ft, thick and consists mainly of medium to fine-grained pure
qtzite, completely recrystallized by dynamo-metamorphism.

tAlbirupean formation.
Upper Cretaceous: Eastern Maryland and Virginia.

P. R. Uhler, 1888 (Am. Phil. Soc.. Proc., vol. 25, p. 42 and map). Albirupean fm.
here proposed for the great sandrock system lying uncon. beneath the greensand
Cret., Is more decidedly marine than underlying Baltimorean. Excellent sec-
tions on Severn River show nearly all members of Albirupean fm. Thickness
200 ft.

B. L. Miller, BE. B. Mathews, A. B. Bibbins, and H. P. Little, 1917 (U. 8. G. 8.
Tolchester follo, No. 204, p. 6). The sands of Raritan fm, are in several places
indurated by iron oxide or silica. The best examples of such sss. are the White
Rocks near mcuth of Patapsco River, which furnished Uhler with the name
“Albirupean” for this series of strata.

Albirupean is derived from albug, white, and rupes, a rock.

Albirupean black marl.
Upper Cretaceous: Maryland.

P. BR. Uhbler, 1801 (Md. Acad. Sci. Trans., n. 8, vol. 1, btw. pp. 185 and 201).
Albirupean black marl.—A great mari bed which in many places forms summit of
Albirupean fm.

Alboroto quartz latite (also Alboroto group). (In Potosi volcanic series.)
Miocene: Southwestern Colorado.

E. 8. Larsen, 1917 (Colo. Geol. Surv. Bull. 13, pp. 20, 36). Alboreto fm.—A fm. of
Potosi voleanic series. Underlies Huerto fm. and overlles Summitville fm, in
Platoro-Summitville dist.

W. H. Emmons and E. S. Larsen, 1823 (U. 8. G. 8. Bull. 718). Alboroto fm.—In
Platoro-Summitville dist. consists of 0 to 3,000 ft. of quartz latite and rhyolite
flows with some tuff. Is overlain by Huerto fm. and rests uncon. on Summitville
andesite. In Creede dist. the Alboroto becomes a group, divisible into 6 fms., and
i8 uncon. overlain by Pledra fm. (the Huerto being absent) and rests uncon. on
rocks much older than Summitville andesite.

E. 8. Larsen, 1935 (U, 8. G. S. Bull. 843), changed name to Alboroto gquartz latite,
and stated (p. 80) that the fm. is confined to N. and E. flanks of Alboroto dome,

Albright limestone. (In Conemaugh formation.)
Pennsylvanian: Northeastern West Virginia and western Maryland.

R. V. Hennen and D. B. Reger, 1914 (W. Va. Geol. Surv. Rept. Preston Co., p. 140).
Albright 1s.—Dark gray 1s. 2 ft. thick. Underlies Bakerstown (Barton[?]) coal
and rests on 5 to 20 ft. of fire clay sb. that overlies Pine Creek 1s. Occurs at
Albright, Preston Co., W. Va.

Md. Geol. Surv. (vol. 11, 1922) applied Albright ls. in Md. to a younger ls., under-
lying the fire clay beneath ‘“Upper Bakerstown (Maynardier) coal,” and lyilng a
short distance above ‘‘Lower Bakerstown (Thomas) coal.”
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Albuquerquan series.

A term introduced by C. [R.] Keyes to designate part of the pre-Camb.
rocks of N. Mgx., “exposed to the extent of more than 2,000 ft. in the
Tijeras Canyon, E. of Albuquerque.” (See his Conspectus of geol. fms.
of N. Mex., 1915, p. 4.)

Albuquerque marl.

Tertiary (late) : Central northern New Mexico (Albuquerque region).

C. L. Herrick, 1898. [See 1st entry under Rio Grande scries. As here used applied
to upper 6 ft, of so-called Albuquerque serles.]

A. B. Reagan, 1903 (Am, Geol, vol. 31, p. 88). In Rio Grande embayment the Plio.
marls will be called Albuguerque marls. In Jemez region they are called Jemez
marls. They are a continuation of Santa Fe marls of Cope. At Albuquergue they
are 350 ft. thick; in Jemez reglion 100 to 250 ft. They are older than Placita marl
(Pleist.), and rest on a series of alternating softer and harder calc. sge. and cgls.,
of white to deep green colors,

Albuquerque series.
See under Rio Grande series, Tert.

Alcona moraine.
Pleistocene (Wisconsin stage) : Eastern Michigan (Alcona Co.). (See
Mich. Geol. Surv. Pub. 11, 1912.)

Alcova limestone member (of Chugwater formation).

Triassic (?): Central Wyoming (Natrona County).

W. T. Lee, 1927 (U. 8. G. 8. P. P. 149, pp. 14, etc.) Alcova 3. memb. of Chugwaler
fm.~—Name here proposed for 8-ft. bed of marine Is. lying 335 ft. below top of
Chugwater fm. at Alcova. It is hard, resistant, purplish 1s.,, which outcrops in
consplcuous ledges. Was noted at all localities examined in Big Horn Basin. Lies
420 ft. below top of “Red Beds" at Thermopolis and 345 ft. below top near Rawlins.
At W. end of Casper Mtn it is only 73 ft. below top of Chugwater. Occura
throughout Casper Range but not observed E. of this range nor SE. of Freezeout
Hills. Ia probably Lower Triassic

Alcyone trachyte.
Tertiary (middle or late) : Northwestern Arizona (QOatman district).

F. L. Ransome, 1923 (U. 8. G. S. Bull. 743). Alcyone trachyte.—Gray vitrophyre
where moderately fresh, but much of rock is aitered and mottled greepish gray.
Mainly flows, but probably some greem porphyritic varieties are intrusive. Thick-
ness estimated at 2,800 ft., but may not be more than 1,000 ft. Locally separated
from overlying Esperanza trachyte by 100 to 150 ft. of sandy beds. Rests in places
on 200 ft. of coarse-grained breccia. Named for Alcyone mine.

Alder limestone.

Mississippian: Central northern Iowa.

F. M. Van Tuyl, 1925 (Iowa Geol. Surv. vol. 30, pp. 52, 92, 99). Alden la.—Light-
gray, thin-bedded, slightly oolitic 1s., 30 ft. thick. Overlies Iowa Falls dol., with
evidence of discon. Fosslls poorly preserved, and exact age open to question.
Tentatively referred to top of Kinderhook.

See GQilmore City 1s.

Named for exposures in S. bank of Iowa River, just below wagon bridge at
town of Alden, Hardin Co.

Alden limestone.
Ordovician: Southern Oklahoma (Arbuckle and Wichita Mountains).

C. E. Decker, 1833 (Tulsa Geol. ‘Soc. Digest, pp. 55-57). [SBee this entry under
8impson group, which is only recorded use of this name.]

Alden moraine,

Pleistocene (Wisconsin stage) : Northern Wisconsin.

R. T. Chamberlin, 1905 (Jour. Geol., vol. 13, p. 242). The oldest of the three terminal
moraines in 8t. Crolx Dalles quad. Named for occurrence in Alden Twp, Wis.
[Local and not same as Alden moraine of N. Y.]
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Alden moraine.
Pleistocene (Wisconsin stage): Western New York. Shown on moraine
map (fig. 8) in U. 8. G. S. Niagara folio (No. 190), p. 17. Named for
Alden, Erie Co., N. Y.

Alderson limestone. (In Greenbrier limestone.)
Mississippian: Eastern West Virginia and southwestern Virginia (Giles
County).

D. B. Reger, 1926 (W, Va. Geol Burv. Rept. Mercer, Monroe, and Summers Coun-
ties, pp. 449, 462, 699). Alderson ls.—Usually a dark-gray calc. fm., weathering
almost dirty yellow, 75 to 325 ft. thick, with abundant marine fossils and plants
in chalky beds above middle. Top memb. of Greenbrier series [18.]. Overlies
Greenville sh, and underlies Lillydale sh. Type loc. on road toward Wolf Creek,
1% mi. 8. of Alderson, Monroe Co., W. Va. Also observed in Summers Co., W. Va.,
and in Giles Co., Va. Can be traced NE. to Tucker Co., W. Va. Southward it
corresponds to Glen Dean 18. and Golconda sh.

tAldrich limestone.
Upper or Middle Cambrian: Central Alabama.

H. McCalley, 1897 (Ala. Geol. Surv. Rept. on Coosa Valley, Ala., pp. 4142 and
several later pp.). Aldrich ls.—S8illceous blue 18s. and dolomites, 250 to 500 ft.
thick, underlying Montevallo shales and sss. and overlylug Welsner (Chilhowee)
888, and cgls. These lss. are typical near Aldrich, where they are 500 ft, thick,
Are pregent in Shelby, Talladega, Calboun, Cherokee, Cleburne, and Coosa Coun-
ties. Same as Beaver ls. of Hayes. [In Co. descriptions in this rept the ls. is
called Aldrich (Beaver) 1s.}

In several subsequent repts of Ala. Geol. S8urv. (BE. A. Smith and H. McCal-
ley, Ala. Geol. Surv. Bull. 9, 1904; E. A. Smith, Ala. Geol. S8urv. Undergd
Water Res. Ala., 1907; W. B. Phillips, Ala. Geol. Surv.,, Iron making in
Ala., 1912; and W. F. Prouty, Ala. Geol. Surv. Bull. 18, 1918) Aldrich ls.
was applied to 1s. underlying tMontevallo sh. and ss. and.overlying Weis-
ner ss. or gtzite. Later work by C. Butts led to discovery that the ls. at
Aldrich is Conasauga 1s., and that it overlies Rome (TMontevallo) fm., in-
stead of underlies it; but elsewhere in Ala. and in NW. Ga. there is a s,
underlying Rome fm. and overlying Weisner qtzite that has proved to be
the S. extension of Shady dol. of Tenn., and is now called by that name,
The name Conagauga 18. has priority over Aldrich ls., and latter name, as
defined, having been misapplied, it has been discarded by U. 8. Geol.
Survey and Ala. Geol. Survey. (See C. Butts; 1928, Ala. Geol. Surv. Spec.
Rept. No. 14, 19286, p. 51.)

Aldridge formation.
Pre-Cambrian: British Columbia.

8. J. Schoflield, 1912 (The geology of East Kootenay, B. C.; Abstract of thesis, Mass.
Inst. Tech,, p. 8). Included in Purcell series.

Aldridge conglomerate.
Pre-Cambrian: British Columbia.
C. W. Drysdale, 1917 (Canada Geol. Surv. Summ. Rept. 19186, p. 59).

Alexandria syenite.
Pre-Cambrian: Northeastern New York (Alexandria Bay quadrangle).

H. P. Cushing et al, 1910 (N. Y. State Mus. Bull. 145, pp. 10, 39, map). Alezan-
dria syenite ls early pre-Cambric but younger than Laurentian gneiss. Named
for Alexandria Twp, W. and N. of Redwood.

Alexandria type.
Name applied by A. F. Buddington (N. Y. State Mus. Bull. 281, pp. 52-104,
1929) to a nonporphyritic granite intrusive into Grenville series of NW,




30 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Adirondacks, which was called Alezandria batholith of Laurentian gran-
ite by Cushing, and on Canadlan side was referred to as Mallorytown
granite by J. F. Wright (Geol. Surv. Canada Mem. 134, pp. 1-63, 1923).
Derivation of name not stated. Age relations to porphyritic Hermon
type of granite not determined.

Alexandrid group.
A term used by some geologists instead of Alcrandrian series used by other
geologists.

Alexandrian series.

Silurian: Mississippi Valley.

T. E. Savage, 1908 (IIl. Geol. Surv. Bull. 8, p. 110}. Alerandrian.—Time term to
include Cape Girardeau ls. (40 ft. thick) and overlying beds containing Dalmanites
danae and Whitfleldella billingsana. Thickness 44 ft. In Alexander Co., IIL
Uncon. underlies Clinton. Since there seems to be no direct time equiv. of these
beds 1n the Ord. or Sil. as generally defined the horizons are classed as Middle
Sil. strata that mare or less completely bridge the lost interval btw. the Cincin-
natian and the Clinton. The term to have same rank as Cincinnatian.

Savage later included in his Alerxandrian series ail beds beneath Bainbridge
18. and above Maquoketa sh. and Thebes fm., both of which he assigned
to Ord. (Richmond group). He divided it into (descending) Sexton
Creek 1s. (=Brassfleld 18.), Edgewood 1s., Girardeau Is., and Orchard
Creek sh. The Rept. 9th Ann. Field Conf. Kans. Geol. Soc., 1935, included
in Alexandrian series of Savage the Kankakee and Edgewood of Ill. and
Waucoma of Jowa, and showed it as absent in Wis. and Minn.

Alfred shale.
Upper Devonian: Western New York (Allegany County).

E. R. Eller, 1835 (Carnegie Mus. Annals, vol. 24, serial No, 164, art. 8, pp. 263
264). Alfred sh.—At Alfred Station consists of 2 beds, a layer of sh., about 5 ft.
thick, very fine-grained, containing a large and diversified fauna of “Chemung”
age, overlain by 40 ft. of barren siliceous sh., formerly used by nearby ceramic
plants. Alfred sh. is overlain by 6 ft. of heavy cale. 88., which G. H. Chadwick
(personal communication) considers to be top of Rushford ss. of Canadaway group.
Search was made at outcrops where the ss. and sh. should have been found, but
all attempts to trace these beds there [into Rushford sss?] have been unsuccessful.
Possibly these rocks have changed in their lithological and paleontological charac-
ters or are only lentils which have not wide distribution., The fauna is limited
to about 6 inches of the lower fine-grained sh.

" Alger formation.
Silurian (Niagaran) : East-central Kentucky and southwestern Ohio.

A. F. Foerste, 1905 (Ky. Geol. Surv. Bull. 8, p. 145) and 1908 (Ky. Geol. Surv. Bull.
7, pp. 27, 61). Alger fm.—Upper fm. of Crab Orchard div. (lower part of
Niagaran div.) of east-central Ky. Essgentially clay. Includes following mem-
bers : Hstill clay at top, Waco 1s. in middle, and Lulbegrud clay at base; also Flades
clay, the equiv. of Estill clay and Waco ls. Overlain uncou. by Dev. ls. and
underlain by Indian Fields fm. of Crab Orchard div.

The name Alger sh. was subsequently applied by some Ohio geologists to
beds underlying West Union Is. and overlying Brassfleld 1s., also to beds
underlying West Union ls. and overlying Dayton Is.

A. F. Foerste, 1835 (Denison Unlv. Bull. Jour. Sci. Lab., vol. 30, pp. 127-140), In
earller studies Alger clay was used in Lewis, Adams, and Highland Countles to
include not only the unfossiliferous clay shales overlying Dayton Is., but a ‘higher
serles of simlilar ciay shales interbedded with thin Indurated shales, and which, on
close gearch, frequently reveal dlstinct Imprints of fossils belonging to Mastigobolbina
typus fauna, which is at present unknown anywhere 8. of Lewis Co. The name
Ribolt sh, was proposed In 1831 for these upper shales, and Alger clay sh. was
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restricted to underlylng unfossiliferous clay sh. Transition from Alger into
Ribelt 1s not abrupt, and it {s assumed that greater part if not all of Alger is
also of upper Clinton age. [On p. 140 he says: No distinct line of separation has
been observed btw. the Alger and Ribolt: therefore, since the Ribolt is known
to be of upper Clinton age, the Alger algo ls referred to upper CHnton.]. In
Bath Co. rests on Oldbam ls.; in Lewis Co. {t underlies Ribolt sh. and rests on
Dayton l_s. Named for Alger, a station on R. R. btw.. Panola and Irvine, about 1
mi, B. of Estill-Madison Co. line. Beems pogsible to trace Alger clay of southern
Ohio into the clay at top of the Osgood of SE. Ind., but paleontologically this
does not seem possible. ’

Algoma sand.
Pleistocene: Ontario.

W. B. Logan, 1863 (Canada Geol. Surv. Repts. 1843-63, pp. 887, 807-909). Algoma
sand.—Yellow sand overlying 8augeen and4 Erle clays in part of country fo N.
of Lake Huron and btw. Georgian Bay and Ottawa River. Most largely developed
along priccipal rivers of the dist. Much of region covered by it lies within dist.
of Algoma, hence name. No fossils found. Relation to fossiliferous sands farther
down the Ottawa, also to Artemisia gravel, iz uncertain, [In table on p. 887 it
is placed above Artemisia gravel.]

Algomah amygdaloid.
Pre-Cambrian (Keweenawan) ; Northern Michigan.
Name locally in use many years. Used by B. S. Butler in U. 8. G. 8. P. P.
J44, 1029, Younger than egl. No. 8 (Bohemia cgl.). Belongs in Central
Mine group, at or near horizon of Evergreen amygdaloid. The mineral-
ized part is the Algomah lode.
Named for occurrence at Algomah mine, Ontonagon Co.

Algomah flow.
Includes Algomah amygdaloid and underlying trap.

Algoman revolution.

Term applied by A. C. Lawson to a pre-Camb. epoch of granitic intrusion
which he considered to have immediately preceded the formation of the
tAnimikie rocks, but which some other geologists place at a lower horizon
in the Huronian series, and which still other geologists regard as Lauren-
tian. (See U. 8. G, S. Bull. 769, pp. 123-124). C. K. Leith, R. J. Lund,
and A. Leith, 1935 (U. S. G. 8. P. P. _184). placed it below lower Huronian
and above Knife Lake series (tentatively classified as pre:Huronian and
post-Laurentian, but which may eventually prove to be lower Huronian).

Algoman granite.
Algoman gneiss.
Names that have been applied to the rocks intruded during the Algoman
revolution.

Algomian revolution.
Same as Algoman revolution.

Algomic period.

C. [R.] Keyes, 1914 (Iowa Acad. Scl. Proc., vol. 21, p. 201). Latest period of
Archeozolc era in Lake Superior region. Includes Soultan qtzites below, and
unnamed lavas and granites above, separated by an erosion interval.

C. [R.] Keyes, 1917 (Iowa Acad. Sci. Proc., vol. 24, p. 56). [Algomic shown as
older than Animikie, younger tban his Soultan qtzites, and as including '‘Shuawap
granites of Cordilleran region and Killarncy granites of Interlor reglon.”]
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fAlgonkian period (or system).

A term that was for many years applied to the time (and the rocks) imme-
diately preceding the Camb. period and succeeding the tArchean period,
but which is no longer used by U. 8. Geol. Survey, except in sense
of a rock type, as Algonkian type, the wmeaning of which is “less highly
metamorphosed than Archean type.” For definition of “Algonkian period
(or system)” see U, 8. G. S. Bull. 769, pp. 103-127.

Algonquin.
Name applied to a glacial lake of Pleist, age in Great Lakes region. (See
U. 8. G. 8. Mon. 53, 1915, p. 469.) Also to a Pleist. clay in Ontario.
(See Ont. Bur. Mines Ann, Rept., vol. 18, pt. 1, 1909, p. 297.)

Aliamanu tuff.
Pleistocene (late) : Hawali (Oahu Island).
H. T. Stearns, 1935 (Geol. and Gd. Water Res. Island of Oahu, Hawali: Div.

Hydrog. Bull. 1). Aliamanu tuff.—Included in lower part of Honolulu volcanic
geries [q. v.]. Exposed near Aliamanu Crater, from which it was erupted.

Replaces Lower Salt Lake tuff of Wentworth, according to H. T. Stearns.

Alibates dolomite lentil (of Quartermaster formation).
Permian: Panhandle of Texas.

C. N. Gould, 1907 (U. 8. G. 8. W. 8. P. 191, pp. 17-20). Alibates dol. lentil,—
Massive white dol. more or less flinty, usually in two ledges, the lower one 8 ft.
thick and upper omne 2 ft. thick, separated by 4 or more ft. of red clay. Total
thickness 13 ft. Local lentil {n Quartermaster fm., near top. Separated from
underlying Saddlehorse gyp. lentil by 50 to 60 ft. of red sh. with white bands
and ledges of soft ss.

C. N, Gould and F. E. Lewis, 1926 (Okla. Geol. Surv. Circ. 13, pp. 8-25). Alibates
dol. is approx.=Day Creek dol. and we recommend *“Ajibates” be dropped.

C. N. Gould and R. Willis, 1927 (Geol. Soc. Am. Bull, vol. 38, p. 438). Alidates dol.
of Panhandle of Tex. is same as Day Creek dol. of western Okla., which underlies
Cloud Chlef gyp. and overlies Whitehorse ss.

F. M. Bullard, 1928 (Okla. Geol. Surv. Bull. 47, pl. 8), mapped Day Creek dol.,
Whitehorse ss., and Dog Creek dol. in Hutchison, Carson, Potter, Moore and
Oldham Counties, Tex., and did not show any Quartermraster fm. ag present
there. The exposures, however, are rather widely separated from the exposures
of these fms. in Okla.

E. H. Sellards, 1833 (Univ. Tex. Bull. 3232, pp. 167, 243), placed Alibates dol.
and Saddlehorse gyp. in Quartermaster fm., stating that Alibates is in upper
part of that fm. and the Saddlehorse 60 to 80 ft. above base of Quartermaster.

Named for Alibates Creek, Potter Co.

Alkali formation.
Recent: Central southern Oregon.

W. D. Smith, 1926 (Oreg. Univ. Commonwealth Rev., vol. 8, pp. 207-214).
Alkali fm.—Salt incrustations, 1 inch to 15 ft. thick, occurring as calderas and
mounds. Type loc. Alkali Lake and Alvord Basin, Lake Co.

Alkali Creek.
Name applied by W. Granger (Am. Mus. Nat. Hist. Bull,, vol. 28, 1910,
pp. 244, etc.) to very fossiliferous red stratum in midst of Wind River
fm. along Alkali Creek near Lost Cabin, NE. corner of Fremont Co., Wyo.

Allamakee dolomite.

Upper Cambrian: Northeastern Iowa.

C. [R.] Keyes, 1922 (Pan-Am. Geol.. vol, 38, pp. 319-328). In proposing Allamakee
for nether dol. of Cambric succession in Upper Mississippi velley it is with ftull
cognizance of fact that for many years the fm. to which it is appliced bas beeun
widely known as 8t. Lawrence Is. Latter designation is clearly a misnomer.
[Keyes correlates typlecal St. Lawrence with Onecota.] Allamakee dol. seems to
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have as yet no recognizable i:épresentatlve in Minn. It uncon. underlies Waukon
88., and uncon. overlies Albin shales. Is older than St. Lawrence of Minn.

Probably named for exposures in Allamakee Co.

Allegany oil sand.
Drillers’ term for an oil sand in Allegany Co., N. Y., which according to
J. F. Carll, 1886 (2d Pa. Geol. Surv. Ann. Rept. 1885, chart opp. p. 4),
lies about 50 ft. higher than Cherry Grove oifl sand (of probable
Chemung age), and according to C. A. Ashburner, 1888 (Am. Inst. Min.
Engrs. Trans., vol. 16, chart opp. p. 958), lies 100 ft. below Cherry
"Grove oil sand.

Allegany drift.

A name applied by R. M. Deeley, 1913 (Geol. Mag. London, n. 8., dec. 5,
vol. 10, table opp. p. 14), to an old drift sheet in No. Am. Probably
refers to the drift W. of Allegheny River in NW. Pa., which is now
regarded by F. Leverett as probably of Illinoian age.

Allegany Park parvafacies.
Devonian or Carboniferous: Southwestern New York.
K. E. Caster, 1934 (Bulls. Am. Pal., vol. 21, No. 71, p. 28). The parvafacles of
Big Bend magnafacies, which falls within boundaries of Venango stage and which
15 therefore coeval with Cattaraugus parvafacles of Smethport magnafacies, is
herein termed Allegany Park parvafacics, for development in New York Siate
Park of this name, S. of Salamanca, N. Y.

Allegheny formation.

Pennsylvanian: Pennsylvania, eastern Ohio, West Virginia, and western
Maryland and Virginia.

H. D. Rogers, 1840 (Pa. Geol. Surv. 4th Ann. Rept. p. 180). Allegheny series
(Lowrr Coal Measures).—Developed In valley of Allegheny River. Underlies
Monongahela series, the bdy btw. the two series belng marked by flnal outcrop
of the shales exposed just above Ohio River at Pittaburg, and overlies fm, XII
(coarse, massive white ss., about 100 ft. thick, which constitutes bottom of
productive coal mesasures, and which appears to include at base the ss. on
Tionesta Creek [Homewood ss. memb. of Pottsville fin.]. [The above definition
includes Allegheny and Conemaugh fms. of present nomenclature.]

J. J. Stevenson, 1873 (Am. Phil. Soc. Trans.,, vol. 15, n. 8., p. 168). Lower Coal
Group (Allegheny River geries).—Extends from the great cgl. [Pottsville fm.]}
(350+ ft. thick) up to Mahoning s8. [This definition accords with current
definition of Allegheny fm., the shorter name.]

The present Pa. Geol. Survey classifies the Allegheny as a group; the
U. 8. Geol. Survey classifies it as a fm.

tAllegheny group.
Mississippian : Pennsylvania.

A. Sherwood, 1878 (Pa. Geol. Surv. Rept. G, pp. 11—42). Vespertine or Upper (White)
Catskill fm., consisting chiefly of gray s8., underlier Umbral (chiefly red shales) and
overlies Lower (Red) Catskill group. The Catskill and Chemung are names well
chosen. Thig is not quite the case with the Vespertine, unless we adopt the whole
nomenclature of Rogers. As these rocks constitute the mass of the Allegheny
Mtns I think the name Alegheny group would be more appropriate.

Corresponds approx. to Pocono fm., and name is also preoccupied.

Allegheny sand.

A subsurface sand lying lower in western Pa, section than Speechley sand
and higher than Tiona sand. According to J. D. Sisler, 1933 (Pa. Geol
Surv., 4th ser., Bull. M19, p. 28), “this sand has been recognized for the
first ‘time by these correlations. It lies directly beneath the Speechley
and above the Tiona. It first appears in records of wells on Allegheny
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River north of Pittsburgh and seems to be continuous sand throughout
the Allegheny River drainage basin, The Allegheny has locally been
mistaken for the Speechley.”

Allegheny system.
A term applied by F. Platt (2d Pa. Geol. Surv. Rept. L, 1876) to Allegheny
fm. of present nomenclature,

tAllegheny River series.
See J. J. Stevenson, 1873, under Allegheny fm. Same as Allegheny fm., the
shorter name.

jAllegheny River coal series. .

Pennsylvanian and Mississippian: Pennsylvania and northern West
Virginia.

J. P. Lesley, 1877 (2d Pa. Geol. Surv. Rept. H,, p. XXIII). Allegheny River coal
geries includes all beds btw. top of Lower Barren Measures [Conemaugh fm.] and
base of Pocono ss. Rests on Catsklll ss. Underlies Upper Product®se Coal Measures
[Monongahela fm.].

Allegrippis sandstone member (of Chemung formation).
Upper Devonian: Central Pennsylvania (Huntingdon County).

I. C. White, 1885 (2d Pa. Geol. Surv. Rept. T,;, pp. 99-100). Allegrippus cgl.-—White
quartz pebbles in matrix of grayish white sand. Thickness 5 to 10 ft. Forms Alle-
grippus [Allegrippis] Ridge, Huntingdon Co. Overlain by olive shales and thin ss.,
and underiain by 450 ft. of shales, all belonging to Chemung fm.

C. Butts (U. 8. G. S. Hollidaysburg-Huntingdon folio, No. 227, in press). Allegrippig
88, memb. of Chemung fm.—Three sss. separated by sh. Thickness 100 ft. Lies
1,400 ft. above Piney Ridge ss. memb. of Chemung, and a considerable distance
below Saxton cgl. memb. of Chemung.

tAllen limestone member.

Pennsylvanian: Southeastern Kansas.

G. 1. Adams, 1904 (U. S. G. S. Bull. 238, p. 20). Ailen 13.—Ls., 10 to 25 ft. thick,
underlying Vilas sh, and overlying Concreto [Lane] sh.

Same as Plattsburg ls. according to H. Hinds and F. C. Greene (1915) and
N. D. Newell (1935). Discarded by U. 8. G. S. in 1912, Discarded by
R. C. Moore, 1936 (Kans. Geol. Surv. Bull, 22).

Named for Allen, Lyon Co.

Allendale sand.
A subsurface sand in Chester group (Miss.) of Wabash Co., SE. IlL

Allens Creek facies.
Name applied by P. B. Stockdale (Ind. Dept. Cons., Div. Geol., Pub. 98, pp.
76, 249, ete., 1931) to a lithologic development of his Edwardsville fm.
(early Miss.) in a part of southern Ind.

Allensville member.

Mississippian : Central and southern Ohio.

J. E. Hyde, 1912 (History of Fairfleld Co., p. 211) and 1915 (Jour. Geol., vol. 23,
pp. 656, 657, 764, 771, 775-778). Allensville memb.—Chiefly very coarse, rather
loose, reddish sands, 0 to 39 ft. thick, uniformly bedded, with some interbedded
fine-grained sands and in one place 4 to 8 ft. of fossiliferous sh. Middle memb, of
Logan fm. TUpderlain by Byer memb. of Logan fm. and overlain by Vinton memb.
Traced from Newark to Ohio River. Lowest occurrence of coarse beds adopted
aB base of memb. Is=cgl. II of Prosser.

Logan fm. as used by Hyde included upper part of Black Hand fm. of Ohio
Geol. Survey and U. S. Geol. Survey. These beds are upper part of
Black Hand fm.

Named for exposures at Allensville, Vinton Co.
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Allentown limestone. - T

Upper Cambrian: Eastern Penusylvania (Lehigh Valley district).

E. T. Wherry, 1909 (Sci., n. s, vol. 30, p. 4168). ATlenfown 1s.—White to gray, dolo-
mitic 1s., largely oolitic ; 2,000 ft. thick. Full of Cryptozoon. Underlies Coplay ls.
and overlies Leithsville fm. Assigned to Upper Camb.

Is a part of Conocacheague ls,

Named for exposures along Lehigh and Jordan Creeks in vleinity of

Allentown, o . N

Allison formation.
Upper Cretaceous: Alberta, Canada.
J. D. MacKenzie, 1914 (Canada Geol, Surv. Summ. Rept. 1912, p. 239). Allison
(Belly River) fm., Cret., Alberta.

Allison barren member (of Mesaverde formation). (Also Allison member.)

Upper Cretaceous: Northwestern New Mexico (Gallup-Zuni Basin).

J. D. Sears, 1925 (U. 8. G. 8. Bull. 767). Allison barren memb.—Light-gray to white
lenticular ss., light-gray clay sh., and thin irregular coal beds, but none of com-
mercial importance. Thickness 8004 ft. Top memb, of Mesaverde fm, in Gallup-
Zuni Basin. Overlies Gibson coual memb. and uncon, underlies Tert. deposits,
Well exposed near village of Allison, McKinley Co.

C. H. Dane, in a rept (U. 8. G. 8. Bull. 880C) on Chacra Mesa-LaVentana coal fleld,
N. Mex., which lies to E. of Gallup dist., revised the definition of Allieon, by ex-
tending the unit upward to include all continental beds (including coal beds at
top) up to murine sss, (Chacra s8s. memb.) In top of Mesaverde fm. of this area,
Ile called the beds in that urea Allisom membd, (instead of Allison barren memb.),

Allison Creck sandstone.
Cretaceous: Alberta,
W. W. Leach, 1012 (Canada Geol. Surv. Summ. Rept. 1911, p. 198),

Alloa rhyolite.
Pre-Cambrian: South-central Wisconsin (Baraboo district).
J. T. Stark, 1932 (Jour. Geol, vol. 40, No. 2, pp. 120, 121, 128). Alloa rhyolite.—
Flow rhyolite and breccia nenr Allow, on SE. flank of syncline in 8ec. 8, T. 11 N,,
R. 8 E. Is exposed on both sides of an elllptical mound on Shanks farm, just
NE. of United Presbyterian Cburch; Caledonia Twp. Assigned to pre-middla
Huronian,

Allouez conglomerate.
Pre-Cumbrian (Keweenawan) : Northern Michigan.
A. R. Marvine, 1873 (Mich. Geol. Surv.,, vol. 1, pt. 2, pp. 53-57, 60, and chart)., Is
cgl. No. 15 of Keweenaw Co., and same as Albany and Boston cgl. of Houghton
Co. 1Is 15 to 20 ft. thick at Central and Allouez miues,
Belongs to Central Mine group. The mineralized part is Allouez lode.
Named for occurrence in Allouez mine, Houghton Co.

Alloway clay.

Miocene (upper): Southwestern New Jersey.

H. B. Kiimmel and G. M. Knapp, 1904 (N. J. Geol. Surv. vol. 6, p. 142). Alloway
clay.—A continuous bed of clay without sand beds of sufficient extent to show in
outerop. Usually light brown, although some parts are white, yellow, and black.
Thickness 0 to 80 feet. Underlies Shiloh marl and overlies a thin bed of micaceous
white tale-like clayey sand near Woodstown and towards Ewan Mills. Con-
tinuous from near Swans Mill, S. of Mullica Hill, Gloucester Co., to & point
2 mi. 8. of Alloway, Salem Ca., and isolated outcrops have becn seen as far §. as
Stow Creck Twp., Cumberlaud Co.

Is a part of Kirkwood fm.
Allsboro sandstone. (In Chester group.)
Mississippian: Northeastern Mississippi (Tishomingo County) and north-
western Alabama.
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W. C. Morse, 1928 (Jour. Geol, vol. 38, pp. 31-48). Allsboro 8s.—Coarse-grained
ss., in places decidedly contorted, thus differing from other sss. of region. At a
few places contains a little asphaltic materia). Thickness 8 ft. Named for small
village In Ala., near Miss. line. Overlies Alsobrook fm. and underlies Southward
Pond fm. Is correlated with Bethel ss. [not true Bethel, but Yankeetown chert;
true Bethel ss. underlies Renault fm., with which Morse correlates his Also-
brook fm.]

W. C. Morse, 1930 (Miss. Geol. Surv. Bull 23). Thickness of Allsboro gs. varies from
3 to 9 ft. In N. end of Allsboro, Ala., it consists of 5 ft. of massive and con-
torted ss. and bluish gray sh. Well exposed N. and 8. of village.

tAlma limestone. (In Council Grove group.)
Permian: Northeastern Kansas.
C. 8. Prosser, 1804 (Geol. Soc. Am. Bull, vol. 6, pp 44-45). Light yellowish gray

massive 18, 514 ft. thick, quarried at Alma and locally known as “Almae stone.”
Same as Cottonwood or Manhattan ls.

Replaced by Cottonwood ls.
Named for Alma, Wabaunsee Co.

tAlmagre beds.
Eocene (lower) : Northwestern New Mexico.
See under tLargo beds.

Almond formation. (In Mesaverde group.)
Upper Cretaceous: Southwestern Wyoming (Baxter Basin, Swectwater
County).

A. R. Schultz, 1920 (U. S. G. S. Bull. 702). Almond coal group—Soft white
and brown sss., sandy &li. and clay, with many beds of coal and bituminous
sh. Thickness 700 to 950 ft. Top subdivision of Mesaverde fm. in Rock Springs
uplift, Sweetwater Co. Separated from underlying Rock Springs coal group
(basal subdivision of Mesaverde fm.) by 800 to 1,000 ft. of massive white and
yellowish s&s.. the upper third of which iz conglomeratic, with fine black and
gray quartz pebbles. Overlain by Lewis sh.

J. D. Sears, 1926 (U. S. G. S. Bull. 781, p. 20, pl. §). In this rept. the Almond
and Rock Springs coal groups are given rank of fms., and intervening body
of white ss.. 800 to 1,100 ft. thick, is named Ericsnon ss., from excellent exposure
near old Ericson ranch, on Salt Wells Creek, sec. 31, T. 16 N., R. 102 W., Wyo.
The Blair, Rock Springs, Ericson, and Almond fms. compose Mesaverde group in
Buxter Basin, but the Blair and Rock Springs fms. are=in time upper part of
Mancos sh. of Moffat Co., Colo.

Almy formation. (In Wasatch group.)

Eocene (lower): Southwestern Wyoming.

A. C. Veatch, 1907 (U. 8. G. 8. P. P. 56). Almy fm.—Yellow and reddish yellow
sandy clays, with irregularly bedded ss. and, near base. cgl. beds. Thickness
2,100 to 2,200 ft. Basal fm. of Wasatch group. Underlies Fowkes fm. and
overlies Evanston fm. (“Upper Laramie”). Named for Almy (a town a few
mi. N. of Evanston), where it is exposed in bluffs along B. side of Bear River,
immediately overlying Evanston fm. (white beds).

Alnwick lake beds.

Tertiary (late Miocene or Pliocene): Eastern Colorado (Pikes Peak
region).

W. Cross, 1894 (U. S. G. 8. Pikes Pcak folio, No. 7). Alnwick lake beds.—Fine-
grained s=. and cgl, the latter containing pebbles representative of the voleanic
series to W. Occurs in valley of Oil Creek about Alnwick. No fossils, but lake is
younger than that at High Park, the deposits of which are named High Park
lake beds. Assigned to Neocene.

Alpena limestone.
Middle Devonian: Northeastern Michigan.

A. W. Grabau, 1902 (Mich. Geol. Surv. Rept. 1001, p. 175). Aiprna Is., 25 to 34 ft.
thick, underlies Thunder Bay series (Traverse upper shales) aud averlies Traverse
lower shiales and 1ss.: all included in Traverse group.
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R. A. Smith, 1916 (Mich. Geol. Surv. Pub. 21). Alpena or “Middle” 13. of Traverse
fm. in Alpena dist. consists of 80+ ft. of chiefly very massively bedded gray and
buff bigh calcium ls. characterized by extensive system of coral reefs. Is more
massive and resistant than overlying Thunder Bay scries and than Long Lake series
of Traverse fm., which it overlies.

W. A. VerWicebe, 1927 (Papers Mich. Acad. Sci., Arts, and Lett., vol. 7, pp. 181-192),
Alpena Bs. [rcdefined].—Hard crystalline 18, to which Grabau gave thickness in
Churchill well as 25 to 35 ft., but there appears to be no good reason for placing
bottom of this Is. at this depth, for same type of rock continues on down at least
80 ft., as clearly shown in quarry of Mich. Alkali Co. near Alpena, and drill core
in N. part of this section gives thickness of 125 ft. of essentially same kind of rock.
It would be more logical to draw base of Alpena ls. at base of No. 6 In Churchill
well, which would give thickness of Alpena I8, 126 ft. This i3 definition used in
this rept.

A. S. Warthin, Jr,, and G. A. Cooper, 1935 (Wash. Acad. S8ci. Jour,, vol. 25, No. 12,
pp. 524-526), restricted Alpena 1s. as cxplained under Traverse fm.

Named for exposures at Alpena.

Alpine quartz diorite.

Late Jurassic cr early Cretaceous: Southern California (San Diego and
Imperial Counties).

W. J. Miller, 1835 (Calif. Jour. Mines and Geol., vol. 31, No. 2, pp. 116-141, map).
Alpine quartz dieritc—Usually of more uniform composition, color, texture, and
structure than Viejas gabbro diorite, although of about same age. Cuts Black Min
volcanies. Typical occurrence in general vicinity of Alpine, southern Peninsular
Range.

Alpreston quartzite,
Middle Cambrian: Western central Montana (Elkhorn region).

W. H. Weed, 1901 (U. S. G. 8. 22d Ann. Rept., pt. 2, map, pp. 434, 435). Alpreston
gtzite—Nearly white altered 8s. of great bardness. Thickness 125 ft. Forms
crest of hill W. of Elkborn. [Thig hill is also to W. of Alpreston Gulch.] Basal
bed of Camb. Probably=Flathead qtzite.

Alsate shale.

Lower Ordovician (Beekmantown): Southwestern Texas (Brewster
County).

P. B. King, 1931 (A. A. P. G. Bull, vol. 15, No. 9, pp. 1086, 1068—1070). Alsate sh.—
In porthern exposures is mostly sh., but to 8. there are many 1s. ledges. To SKE.
of Marathon the 1s8. come beneath the sh. beds, but as faunas show no great
difference in age the two facies probably intergrade. Near type loc, the fm. consists
of 25 to 50 ft. of indurated greenish sh., in part siliceous, containing nodular beds
of dense yellow-weathering 1s. and lenses of saccharoidal buff quartz ss., passing
locally into fine cgl. At base i8 a coarse cgl. of irregular thickness, composed of
rounded ls. and chert fragments. In Dagger Flat anticlinorium the fm. is 125 ft.
thick. It underlies the coarse cgl. at base of Fort Pefia fm. and overlies Marathon
18, Fosgils are late Beekmantown. Named for Alsate Creek, which joins Pefia
Colorada Creek from W. at Fort Peiia Colorada. Is well exposed in cut on creek
214 mi, W.-8W. of Fort Pefin, near road to Roberts ranch.

Algen cherty limestone.
Lower Devonian: Eastern New York (Schoharie and Greene Counties).

A. W. Grabau, 1919 (Geol. Soc. Am. Bull, vol. 30, pp. 468470). Alsen cherty ls.
proposed for 20 to 50-+ft. of cherty 1ss. which overle the Becraft and contain a
modified Becraft fauna., Are shown in hills above Alsen, at Becraft and Schoharie,
and they are everywhere stratigraphically continuous with the Becraft. Have
heretofore been classed as Port Ewen, but near Port Ewen Station the Port Ewen
beds [restricted] rest discon. on the Alsen.

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 190, 370, 377), adopted Alsen ls.
for beds underlying Port Ewen 1s. and overlying Becraft ls., and assigned all to
the Helderberg.

.
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Alsobrook formation. (I Chestér group.)
_Misslssmpian Northeastern Misslssippi (Tmhomingo County) and north-
western Alabama.

Ww. C Morae, 1928 (Jour Geol,, vol. 38, pp. 31-43). Alsobrook fm.-—~Upper 70 or-

80 ft. at type loc is clay sh. save for a thin, layer of ss. near middle. A short
distance S., 6n Crxpple Deer Creek, upper third of fm, hes changed to ss.—the
Cripple Deer 86, memb ‘'Basal hed of fm, is 1 to 10 ft. of 1s, whose fossils
(Chester) show it belongs with overlying beds, although llthologlca]ly ‘it seems
closely related to upderlying Iuka fm., from which it 18 separated by large
yncon. Underlles Allsbord s, Named for Alsobrook homestead and Alsobrook
bridge [Ala.], about which it i8 excellently exposed.

w. C. Morse 1930, (Miss. Geol. Surv. Bull. 23, passim), gave many detalls of
fm. and correluted it with chault fm., which overlics true Bethel ss.

Alta formation,

Permlan Southwestern Texus (Shafter district, Presidio County).

I A Udden, 1804 (Univ. Tex. Min. Surv. Bull. 8 pp. 10-25). Alta beds—Upper
gart yellow sand 1,500 ft. thick; lower part dark-colored mixture of silt, clay, and
some ‘sand. 2.000 ft. thick. Middle fm. of Chinati eeries. Underlies Cibola lss.
and overlies Cieneguita beds. Few fossils.

P.'B. and R. E. King, 1929 (A. A, P, G Bull, yol. 13, p. 908). Cleneguita and
Altn "beds of Shafter reglon formerly classed as Penn proved to be of Leonard
(Perm.) age. [Bee also C. L. Baker, 1628 (Univ. Tex. Bull. 2901, pp. 73+).1

Named for Slerra Alta Hill, on side of Sierra Alta Creek, Presidio Co.

tAlta shale.

Middle and Lower Cambrian: Central northern Utah (central Wasatch
Mountains).

F. F Hintge, Jt., 1913 (N. Y. Acad. Sci. Annals, vol. 23, p. 104). Alta sh.—Black
or dark, micaceous, sandy sh., 150 to 200 ft. thick,_ uncon. underlying Maxfield
fm. and conformably overlying Brigham qtzite. Walcott collected Middle and
Lower Camb. fossilq from thls fm., which Is named for its prominence at little
town of Alta.

Replaced by Ophir fm., “Alta” being preoccupied.

tAlta granodjorite.

A name that has been applied by some geologists to the stock of granodio-
rite (of late Cret. or early Tert. age) that crops out just E. of Alta,
in central Wasatch Mtns, Salt Luke Co., Utah. (See F, F. Hintze, 1913,
N. ¥. Acad. Bei. Annals, vol 23, pp. 85-143.) As there is only one
granodiorite in the region, the U. 8. Geol. Survey has not adopted a
geographic name for the rock, but uses the term Alta stock for the
structural feature which it forms.

tAltamaha formation.
+tAltamaha grit.
Miocene (lower): Southeastern Georgia, Alabama, and northern Florida.
W. H. Dall, 1892 (U. 8. G. S. Bull. 84, pp. 81-82, 157, 320). Altamaha grit
(Mio.).—The bluffs of Altamaha River at Rocky Hammock exhibit first example
on the river of o fm. to which name Altamaha grit may be applied. The last
bluff of the grit is only a few rods above the bridge across Altamaha River at
Doctor Town. Btw. Rocky Hammock and Doctor Town all bluffs of Altamaha
River (which are mostly on right bank of river and cometimes reach elev. of
70 ft. above river) are composed of the grit, sometimes extremely hard and
flinty and at others more disposed to crumble, but always composed of angular
grains of slightly worn quartz mixed with more or less clay as a matrix and
with water-worn quartz pebbles. These grits are obviously of a perezonal nature
and represent, for the Georgian embayment. the operation through the agency
of the southeastern drainage of Ga. of the same forces and analagous clrcum-
stances to those which on the borders of Mississippl embayment produced the
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Qrand Gulf perezone. Though the contact with the oyster-bearln: Hawthorne
beds of House Creek was not observed by Mr. Burns thére can be little doubt
that latter are overlain by the: grit whére they jmn, aud thath the grits, which
contaln fio fossils except a Uitle siicifled wood are consequently of Mio, aga.

In 1898 (U. 8. G. 8. 18th Ann. Rept., pt. 2, pp- 334—348) Dall assigned ‘“Altameha
grits of Altamaha River, Ga."” to upper Olig.

C. J. Maury, 1902 (Bulls. Am. Pal, vol, 3, No. 15 pp. 67—69 81) Aligmaks
grits of Ga. correspond llthologlcally and faunully with Hawthorne beds of
central Fla. [typical Havwthorn], which are upper Olig. T16wer Mio. nowl.

R. M. Harper, 1806 (N. Y. Acad. Sci. Atnals, vol. 17, pt. 1. Auumaha grit ‘of
southern Ga. is thin to 200 ft.-:tbick, yellowish on fresh expoaure, weathers dull
reddish brown. Lies just atové Chattahoochee fm. and is overlmn by I.afnyett.e.
Probably Plio. \Mapped across southern Ga.}

S. W. McCallie, 1908 (Ga. Geol. Surv. Bull. 15). Altamaha grit 1s probnbly
a phase of the Lafayette and therefore Plio. It consists of heavy-bedded induratéd
sands with clay and silica matrix. Overlies Chattahoochee fm, |

J. O. Veatch, 1908 (Sci., n. s, vol. 27, pp. T1-74). Altamaha fm—Nnme hpbliéd
by Dall in 1892 to a ss. or gritty clay fi. promlnently exposed along Altnmaha
and Ocmulgee Rivers of Ga. Is most widespread fm. of doastal plnln ‘of Gl
Covers approx. 21,000 sq. mi. As & whole conslsts of yellow and réd sand
and both massive and stratified layers of gritty clay, with local areas of indurated
grit or ss. and clay. In Ga, is believed to be identical ‘with Lafayette of McGee,
Thickness 100 to 500 ft. [In 1909 (Ga. Geol. Sury. Bull. 18), Veatch gave thlck-
ness of Altemahs fm. of Ga. as 350 ft. and assigned it to Plo. In 1910 (Qa.
Geol. Surv. Bull. 23) S. W. McCallie gave thickness of Altamaha grit as ‘200 1.,
placed it btw. Chattahoochee fm. and tLafayette, and assigned 1t to Mlo.]

J. O. Veatch, 1911 (Ga. Geol. Surv. Bull. 26). Altamaha (Lafayette?) fm.——A wide-
spread but relatively. thin series of sands and clays covering much’ of centl‘nl and
gouthern Ga. Thickness 150(?) ft. Tentntlvely referred to Pllo Doubtless a
part of it is contemp. with so-called Lafayette fm. Inadequacy of knowledge of
age and strat. relations of Altamiba fm. is conceded [In table and on map 1a
placed above Charlton fm. and below Okefenokee Fm, (Plelst) As hereln mapped
covers major part of southern Ga., but the deposits along A]tamaha River (type
loc.) are mapped as Alum Bluf fin.)

L. W. Stephenson and J. 0. Veatch, 1915 (U. 8. G. 8. W. 8. P, 341, pp. 90—91)
“Altam@ha grit” ns proposed by Dall in 1892 npplles to eame deposlts as Alum
Bluff fra. Dall regarded the typical beds along Altamaha River aé contemp in
general way with the older Mio., which was later classlﬂed by him nnd by others
as upper Olig. R. M. Harper in 1906 and ‘3. 0. Veateh in 1908 correlated the mame
deposl:s with Plio. Veatch and Stephenson in 1911 [Ga. Geol Surv Bull 28] ques-
tlonubly referred the fm. to Plio., although they recognlzed that Altamavho fm.
ad used by them and as previously used by Harper and by Veatch, included ntrata
rangmg in age from Olig. to Plefst. Investigations of recent years have Ted to
concluslon that bulk of deposite included by Hnrper, Veatch, snd Stephenson in
Altamaha fm. are of Olig. age and probably contemp. with part of Alom Blnﬂ m.
[ln this rept the depasits along Altamaha River are mapped as 4luin Btu[r fm
and the broad area mapped in previous repts as Altamgha fm. 18 hereln mnppe‘d
as undiff. Olly to Pleist., inclusive.]

H. K. Shearer; 1917 (Ga. Geol. Surv. Bull. 31, pp. 7-18). Upper part of Aluin
Bluff fm. ls go-called Altamaha grit, an extensive deposit of irregularly bedded
sands, clnys, and gravels, locally fndurated.

C. W. Cooke, T. M. Prettyman, and H. S, Cave, 1923 (Ga. Geol. Surv: Bull,
40), mapped the deposits over most of southern Ga. (including those along
Altaimaha River from Doctortown westward, and also northward over
western part of Screven Co.) as Alum Biuff fm Later work by Cooke
proved that the deposits mappéd as Alum Bluff fm. in this 1923 rept are
chiefly Hawthorn fm., which is = Chipola fm. (basal fm. of Alum Bluff
group of NW. Fla.) but of different lithology, and they are now called
Hawthorn fm. Ly U. S. Geol. Survey. The Altamaha grit of Dall is
upper part of Hawthorn fm.

Named for exposures in bluffs of Altamaha River, espeecially btw. Rocky
Hammock and Doctortown, Wayne Co., Ga.

4




40 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Alta Mira limestone.
Jurassic (?): Mexico.
G. E. Anderson, 1926 (Am. Inst. Min. Met. Engrs. Traps. [preprint], No. 1531, p. 3}.

Altamira shale member. (In Monterey shale.)
Miocene (middle and upper) : Southern California (Palos Verdes Hills).

W. P. Woodring, M. N. Bramlette, and R. M. Kleinpell, 1838 (A. A. P. G. Bull., vol.
20, No. 2, p. 131). Altamire sh. memb—DBasal memb. of Monterey sh. in Palos
Verdes Hills. Lower 280 ft. are chiefly siity sh., including Portuguese tuff bed
at top. Middle part, 400 to 675 ft. thick. is chiefly porcelaneous and cherty sh.,
the basal 2 to 6 ft. of which is here named Miraleste tuff bed. Upper 150 + ft. con-
sists of jorcelaneocus and cherty sh. Rests on Mio. basalt and on Franciscan (?)
fm. Underlies Valmonte diatomite memb. of Monterey sh. Is of upper and mid-
dle Mijo. age. Type region, on 8. slope of hills along and adjJoeiping Altamira
Canyon, Palos Verdes Hills [Los Angeles Co.].

Altamont limestone.

Pennsylvanian: Southeastern Kansas and northeastern Oklahoma.

G. 1. Adams, 1896 (Kans. Univ. Geol. Surv. vol. 1, p. 22). Altemont ls.—Varlable ls.
at summit of ridge at Altamont, usually rough and unsuited for building purposes.
Thicknegs 12 ft. Overlies Pleasanton ghales.

In SE. Kans. was for many years treated as lower memb. of Parsons fm.
(being the so-called “lower Parsons 1s.” of early repts). Is underlain
by Bandera sh. and overlain by Nowata sh. In Okla is treated as a dis-
tinet fm. R. C. Moore has recently abandoned I’'arsons fm., and now
treats Altamont 1s. as a fm. in his Marmaton group. These changes have
not been considered by U. S. Geol. Survey for its publications.

Named for exposures at Altamont, Labette Co., Kans.

Altamont moraine (also morainic system).

Pleistocene (Wisconsin stage) : Minnesota, Iowa, South Dakota, North Da-
kota, Montana.

T. C. Chamberlin, 1883 (U. 8. G. 8. 3d Ann. Rept., pp. 378, 385, 313, 403). 'The first
or outermost moraine is wcll displayed at Altamont, Deuel Co., [8.] Dak., and
may fittingly be known ns Altamont moraine.

Originally regarded as outermost moraine of Wisconsin drift of southern
Minn. and 8. Dak., but F. Leverett has shown that the moraine at_Alta-
mont, 8. Dak., the type loc., is not the outer moraine, and has introduced
Bemis moraine for the outer moraine and restricted Altamont to the next
younger morainc. Both Altamont and Bemis are of late Wisconsin age,
according to W. C. Alden.

tAlternating beds.
A descriptive term applied in a titular sense in some early TeX. repts to the
Lower Cret. beds later numed Glen Rosc 1s.

Alto formation.

Upper Devonian: Southwestern Illinois.

T, E. Savage, 1920 (Am. Jour. Scl, 4th, vol. 49, pp. 169-178), Alto fm.—Dark
siliceous sb. and somewhat shaly ls., 40 to 705 ft. thick. TUncon. underlies Moun-
tain (ilen sh. and overlies Lingle 1s. Is thought to represent Portage or Chemung,
Naimned for exposure along a creek in NE, 14 sec. 34, in Alto Twp, Union Co.

Alto coal group. (In Pottsville formation.)

Pennsylvanian: Central northern Pennsylvania (McKean County).

C. A. Ashburner, 1880 (2d Pa. Geol. Surv. Rept. R). Alton coal group.—Chiefly sh.,
sl., and fire clay; usually contains 3 well-marked coal beds—Alton upper, Alton
middle, and Alton lower. No 1s. or cale. beds. Thickness 20 to 85 ft. In Alton
Basin, Lafayette Twp, McKean Co., it 18 30 to 35 ft. thick. The lower coal is at
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base and its fire clay rests on Kinzua Creek [Connoquenessing] ss. Underlles
Johpson Run [Homewood)] ss. Is—Mercer coal group without question.

I. C. White, 1891 (U. 8. G. S. Bull. 65, p. 201). The Alton coal group of Ashburner
in McKean Co., Pa., probably represents Mercer coals:

Same as Mercer sh. memb. of Pottsville fm., the approved name.

Altona dolomite member (of Blaine gypsum).
Permian: Central Oklahoma.

C. N. Gould, 1802 (Okla. Geol. Surv. 2d Bien. Rept., pp. 42, 48). Altona dol. memb.
of Blaine div.—Fossiliferous aren. dol. overlying a stratum of sh. (Jenkins clay
of Cragin) and underlying Shimer gyp. memb., all of which are included in Blaine
div.

C. N. Gould, 1906 (U. S. G. S. W. 8. P. 154, p. 16), divided Blaine fm. of Okla. into
(descending) Shimer gyp., red shales, Medicine Lodge gyp., red shales, and Fergu-
son gyp.: and ignored his previously named Altona dol. memb. and Magpie dol.
membd.

C. N. Gould, 1927 (Obsolete Okla. geologic names: Univ. Okla. Bull, Proc. Okla.
Acad. Scl., vol. 8, pt. 2, pp. 235-238), Altone dol. and Magpie dol., proposed by
Gould in 1902 for dol. members in Blalne fm, were abandoned on revision of
Perm. in 1906. [The equivalents of these dol. beds not explained.]

Named for Altona, W. part of Kingfisher Co.

Altoona limestone.
Pennsylvanian: Southeastern Kansas.

E. Haworth and W. H. H. Piatt, 1894 (Kans. Univ. Quart, vol. 2, pp. 115-117).
Altoona ls.—Heavy lss., 50 to 60 ft. thick, capping the hills along Verdigris River
from a few miles above Coffeyville to vicinity of Altoona. Separated from over-
1ying Iola.l1s. by 100 feet of shales with interbedded sss., and from underlying
Independence 1s. by 80 to 159 ft. of shales and sss. Believed to be same as Erie Is.

Named for Altoona, Wilson Co.
Above is only record of this name.

tAltuda granite.
Age (?): Western Texas (Brewster County).

J. A. Udden, 1907 (Unlv. Tex. Bull. 93, Sci. ser. No. 11, p. 70). Altudae granite.—An
intrusive granite boss lies uncovered over an area of somewhat more than a
square mi. 4 mi. N. of Mount Ord, SW. of Altuda. It ifs a moderately coarse-
grained rock of reddish gray color, and weathers into large blocks, sometimes 20 ft.
in length. It rises in a hill several hundred ft. high., The Carbf. sediments which
surround thig hill dip away from it and have evidently at one time formed a
continuous cover over whole area.

P. B. King, 1931 (Uuniv. Tex. Bull. 3038, p. 100). Largest igneous mass in Altuda
Mtn area is at so-called Grapite Mtn, or Granite Knob, 1 mi. W. of the James
ranch and 2 mi. 8. of summit of the mtn. This rock was called “Altuda granite”
by Udden, This is not only a misnomer, but implies a formational name for the
rock, when no speclal term appears justified. Actually the rock is a syenite or
syenite porphyry. It outcrops on several rugged hills, covered with large exfoliating
boulders, and occupies an area of about a sq. mile.

Altuda shaly member (of Capitan limestone).
Permian: Western Texas (Glass Mountains).

P. B. King, 1927 (Am. Jour. Sei., 5th, vol. 14, p. 217). Altude memb.—MIiddle memb.
of Vidrio fm. Thin-bedded dolomites, characterized by cgnsiderable amounts of
sandy and shaly material. Thickness 0 to 400 ft. Is separated from uoderlying
Word fm. by several hundred ft. of very massive cliff-forming dolomites, muking up
lower part of Vidrio fm. To W. these thin and gradually merge with Altuda
memb. Overlain by 1,000+ ft. of massive dolomites, which represent upper part
of Vidrio fm. and Interfinger with lower part of ovel‘liing Gilliamm fm. Named for
exposures in vicinity of Altuda section house.

P. B. King, 1931 (Tex. Univ. Bull. 3038, pp. 75, 131, 134, 136, quarto), treated
Altude membd. as a memb. of Capitan fm., and gave several detailed sections, in
some of which he described it as chiefly 1s. with considerable siliceous sh., and in
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others ag almost wholly dol,, and gave thicknesses of 347, 477, and 734 ft. [See
1931 entry under Tessey dol.]

P. B. King, 1934 (Geol. Soc. Am. Bull, vol. 45, No. 4, p. 737), changed name to
Altuda shaly membd. of Capitan 1s., and also treated the Vidrio, Gilllam, and
Tessey as members of Capitan 1s.

Alturas formation.

Pliocene (upper): Northeastern California (Modoc County).

E. Dorf, Sept., 1833 (Carnegie Inst. Wash. Pub. 412, pp. 6, 23). A small flora
hag been collected from Rattlesnake Butte, 4+ mi. E. of Alturas, Modoc Co.
The beda, which are here referred to as Alturds fm., consist of gray sandy tuffs
and shales containing both plant and vertebrate remains. The mammalian re-
maing collected by Stock appear to indicate upper Flio. age.

R. 8, LaMotte, 1936 (Carnegie Inst. Wash. Pub. 455). Upper Cedarville fm. (Pllo.)
of Modoc Co., Calif,, ts overlaln by Alturas fm., but at Camp 49, Nev., the Alturas
is absent, and Warner basalt rests on the Upper Cedarville.

Altyn limestone.

Pre-Cambrian (Belt series): Northwestern Montana (Glacier National
Park) and southeastern British Columbia.

B. Willis, 1902 (Geol, Soc. Am. Bull, vol. 13, pp. 316, 321). Altyn 18.—Upper
memb. consists of 600+ ft. of argfll. ferruginous ls., yellow, terra cotta, brown,
garnet red; very thin bedded; well egposed in summit of Chief Mtn. Lower
memb. consists of 800+ ft. of mussive ls., grayish blue, heavy bedded, somewhat
siliceous, with many flattened concretions, rarely but definitely fossiliferous.
Fossils suggest Grayson sh. Underlies Appekunny argillite. Type loc. in cliffis
of Appekunny Mtn, btw. 6,000 and 7,400 ft. above sea, due N. of Altyn, in
Swift Current Valley.

+ Alunr Bluff series.

Miocene (upper and middie) : Northwestern Florida.

D. W. Langdon, 1891 (Ga. Qeol. Surv. 1st Rept. Prog., pp. 91-97). Alum Bluff
geries.—Consists of (descending): (1) Black lignitic sand, much pyrites, and
from efflorescence of ferrous sulphate arises name Alunr Bluff, 10 to 15 ft.;
(2) gray calc, sand fllled with shells, Mactre lcading, 10 to 15 ft.; (3) gray
sand, slightly cale, § ft.; (4) light yellow sand, pockets of fossils, 35 ft. Overlies
Chattahoochee series,

C. W. Cooke and 8. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept). The beds
described by Langdon [in rept above cited] belong to fm. later named Choctaw-
hailchee, which 18 younger than Alum Bluff group as now understood. All of
deposits now assigned to Alum Bluff group were under water at time of
Langdon's visit to Alum Bluff, and were not discovered until Dec. 1889.

Alum Bluff group.

Miocene (middle and lower) : Irlorida, southern Georgia, and southeastern
Alabama.

W, H. Dall, 1802 (U. S. G. S. DBull. 84, pp. 112-113, 122-123, 157, 158, 320).
Alum  Bluff beds.—The unfossiliferous sand and clay strata intervening btw.
Chipola marl and the upper fossiliferous bed at Alum Bluff. Qver the richly
cale, rather ferruginous Chipola marl at Alum Bluff we find a total change of
materfal and total disappearance of the fauna. There are from 5 to 15 ft. of
gray siliceous sand and a little clay, without fossils, while above that a radical
change of fauna is revealed by the fossils of Ecphore bed. To these transition
strata I would apply the provisional name Alum Bluff beds, until such time
ag fuller information shall be available. That they represent in the series of
Alum Bluff a périod of important changes of level and probably of sea tempera-
tures, and no inconsiderable portion of geologic time, is bardly open to dispute.
Top fm. of older Mio.

G. C. Matson and F. G. Clapp, 1909 (Fla. Geol. Surv. 2d Ann. Rept.). Alum
Bluff {m. as here defined is underlain by Chattahoochee fm. and overlain by
Choctawhatchee marl., It includes Chipola mar]l memb. (= Chipola mar] of
Dall), Oak Grove sand of Dall, and, in upper part, Shoal River marl memb.
(new).

Julia Gardper, 1928 (U. 8. G. 8. P. P. 142, p. 2). Alum Bluf is raised to rank
of a group, divided into (descending): Shoal River fm. (including tShoal River
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marl memb. of Matson & Clapp and other deposits) ; Oak Grove sand; and
Chipola fm. (including +%Chipola marl memb. of Matson and Clapp and other
deposits). It uncon. underlies Choctawhatchee marl and uncon. overlies Chatta-
hoochee fm. [now replaced by Tampa ls.]. Thickness varies from 0 to 400 ft.
Is of marime origin.

C. W. Cooke and 8. Mossom, 1929 (Fla, Geol. Surv. 20th Ann. Rept.). At Alum
Bluft, the type ‘loc., the Alum Bluff group consists of Chipola fm., but there is
possibility that 6 ft. of beds overlying the Chipola there may represent QOak
Grove sand or Shoal River fm., or they may belong to the post-Alum Bluff
Choctawhatchee fm. The Hawthorn fm. of Fla. and southern Ga. is contemp.
with Chipola fm., but of differént lithology, and it is now included in Alum
Bluff group. B

Named for exposures at Alum Bluff, on E. side of Apalachicola River,
Liberty Co., Fla.

Alum Cave.

Pennsylvanian: Western and southwestern Indiana.

W. N. Logan, 1929 (Ind. Dept. Cons. 11th Ann. Rept.. pp. 30 to 34), described
the beds btw. coal V* and coal V in W. and SW. Ind. as consisting of. 35 ft.
of shales and 1s., to which he applied, in parentheses, the term Alum Cave.
Derivation of name not stated.

Alvord formation.

Miocene (lower): Southeastern Oregon.

W. D. Smith, 1928 (Oreg. Univ. Commonwealth. Rev., vol. 8, pp. 207-214).
Alvor@ fm.—Coarse buff-colored tuffs and interbedded sands, more than 1,000 ft.
thick, typically exposed on E. side of Alvord Yalley, S. part of Harney Co.
Overlies Trout Creek fm.

Alvord Creek beds.

Tertiary (middle Miocene) : Southeastern Oregon (Steens Mountain).

R. E. Fuller, 1931 (Univ. Wash. Pub. Geol., vol. 3, No. 1, pp. 7-130). Alvord Creek
beds.—Well stratified acidic tuffs, predominantly white; 800 to 1,000+ ft. thick.
Occur in scattered exposures, near base of Steens Mtn scarp btw. Cottonwood
Creek and Little Alvord Creek. To N. of Alvord Creek consist of (descending) :
(1) White tuff, 100+ ft.; (2) flow of basic andesite, 100+ ft.; (3) white tuffa-
ceous sediments, 200+ ft.; (4) buff stratified tuff, 50 ft.; (5) brownish tuffs,
200+ ft. Fossll leaves about 100 ft. below top of No. 3 demand correlation with
Mascall fm. (middle Mio), according to Chaney. TUnderlie Pike Creek volcanie
series in S. part of Steens Mtn and underlie Steéns Mtn andesitic series in N.
part of Steens Mtn.

Amargosan series.

C. [R.] Keyes, 1923 (Pan-Am. Geol. vol. 40, pp. 52, 78). Amargosan series is pro-
posed for the thick succession of volcanics and cgls. best exposed in Amargosa
Desert and in Furnace Canyon near Death Valley, and believed to be Early Tertic
in age. In Nev. divided into Greenwater volcanice above and Grapevine cgl.
below. Uncon. above Zunian series and uncon. below Furnacean series.

Amarillo sandstone.
Jurassic (?) : Northeastern New Mexico.

C. R. Keyes, 1905 (Am. Jour. Sci., 4th, vol. 20, p. 424). Amarillo gss., 200 ft, thick,
underlie Pyramid shales and overlie Endee shales in eastern New Mex. Are cor-
related with Wingate sss. of western N. Mex. [Derivation of name not given.]

Amarillo Big lime.
A subsurface unit at Amarillo, Tex. Appears to lie 1,500 to 1,700 ft. lower
than Big Lake Big lime (Perm.) of Pecos River region.

Amazonia limestone bed. (In Lawrence shale.)
Pennsylvanian : Northwestern Missourl.

H. Hinds and F. C. Greene, 19015 (Mo. Bur. Geol. and Mines, vol. 13, 2d ser., pp. 31,
170, 179). Amagonia ls. bed.—A 18, which in places attains thickness of 16 ft. in
Lawrence sh. memb, of Deuglas fm. Lies 25 to 100 ft. below top of the Lawrence.
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The overlying beds are prevalllngly aren., the underlying chiefly argill. At Ama-
zonia, Andrew Co. (the type loc.) the Amazonia DLed is 9 ft. thick, and consists
of gray 1s., nodular at top, weathering buff.

Amber sand.
A subsurface sand in southern San Juan Co., SE. Utah, that lies in Her-
mosa fm.

Amboy stoneware clay.
Economic term for a clay bed, 30 to 80 ft. thick, forming top memb. of
Raritan fm. in NE. N. J. Named for occurrence at South Amboy. (See
N. J. Geol. Surv. vol. 6, 1804.) Also called Amboy fire clay.

tAmboy clays.
A term that has been loosely used to inciude Amhoy stoneware clay, South
Amboy fire clay, and other clays worked at P’erth Amboy and South
Amboy, N. J.

Amelia-Goochland quartz monzonite gneiss.

Pre-Cambrian: Central Virginia (Amelia, Goochland, Powhatan, and
southern Louisa Counties).

A. A. Pegau, 1932 (Va. Geol. Surv. Bull. 33, pp. 15, 20-22, pl. 1). Amelia-Goochland
quartz monzonite gneiss.—Principal rock in Amelia and Goochland areas. Is a
light to dark-gray micaceous augen gneiss with irregular banding. Some of it
is conglomeratic. Is oldest rock type in the area. ([On 1928 Va. geol. map A. L.
Jonas assigned it to pre-Camb.]

Ament Bay arkosites.
Pre-Cambrian: Kenora district, Ontario.
F. J. Pettijohn, 1935 (Geol. Soc. Am. Bull,, vol. 46, pp. 1895, 1900, map, etc.).

American Falls lake beds.
Pleistocene : Southern Idaho (Power County).

H. T. Stearns, 1932 (Correlation chart of Idaho compiled by M. G. Wilmarth, dated
Bept. 1, 1932) and 1936 (Jour. Geol.,, vol. 44, No. 4, pp. 434—439). American
Falls lake beds—Buff, horizontal, evenly bedded, partly consolidated clay, sand,
and silt, with an apbanitic, gray, pahoehoe basalt memb., 10+ ft. thick, btw.
American Falls and Gibson Butte, along N. 3ide of Snake River. Thickness of
fm. 150+ ft. Older than Madson basalt and younger than Cedar Butte basalt.
Type loc., bluffs along Snake River from American Falls dam, Power Co., to nar-
rows, a distance of §+ mi.

American Flat latite,
Tertiary (Miocene) : Southwestern Colorado (Ouray region).

W. Cross and E. Howe, 1907 (U. 8. G. 8. OQuray folio, No. 153). American Flat
latite.—Light to dark gray porphyritic rock, notable for glistening biotite leaves.
Intrusive into Henson tuff, topmost fm. of Silverton volcanic series. So closely
resembles gome of lower flows of Potosi volcanic series that in Sllverton folio
it was taken as basal flow of that series, but its intrusive character {s now
evident, Ite largest known body Is that of American Flat.

American Fork formation.

Cretaceous (Lower ?): Central southern Montana (Sweetgrass County).

E. Douglass, 19009 (Carnegle Mus. Annals, vol. 5, pp. 269-288). On Fish Creek,
Sweetgrass Co.,, Mont., the Fort Benton fm. is underlain by several hundred ft. of
clays, shales, and bedded sss., which until satisfactorily correlated with Dakota
fm. may be called American Fork fm., as they occur near American Fork of Mus-
selshell River. They overlie Lower Cret. {(?) red and somber clays containing bones
of large dinosaurs and mollusks.

Probably=upper part of Kootenai fm.




LEXICON OF GEOLOGIC NAMES OF UNITED STATES 45

American Nettie quartzite.
Upper Cretaceous: Southwestern Colorado (Ouray district).

J. D. Irving, 1905 (U. S. G. 8. Bull. 260, p. 56). [In geol. section of Gold Hill on
-this page, the upper part of Dakota fm. is called American Neltie gtzite. It seems
to be named for a mine.]

Americus limestone member (of Foraker limestone).
Pennsylvanian: Eastern Kansas, southeastern Nebraska, and central north-
ern Oklahoma.

M. Z. Kirk, 1896 (Kans. Univ. Geol. Surv. vol 1, p. 80). Americus ls.——Two layers
of 1. (upper one thin and bluish, lower one light buff and 16 inches thick) sepa-
rated by 4 ft. of sh. Separated from overlying Dunlap [Neva] 18 by 50 ft. of sh.
and from underlying Emporia 18. by an extensive sh. bed.

A. J. Smith, 1902 (A bulletin on Lyon Co. geology, McCord and McCord Printers).
Americug 18. system.—Consists of (descending): (1) Bag ls, 6 In.; (2) sh., 6 ft.;
(3) good bullding stone containing many Fusullna, 21 in. (is known as Americus
1s. and quarried near village of Americus; color neutral drab; weathers light buff;
texture evem, compact, and semicrystalline); (4) sh, 8 ft.; (5) 1., 1 ft.;
weathers to dry bone fm. Rests on 45 ft. of sh. containing red ss. in places, and
1s overlain by 8 to 26 ft. of black, blue, and buif sh. R

C. S. Prosser, 1902 (Jour. Geol., vol. 10, pp. T03-737). Americus ls.——Consists of
(descending) : Ls.,, 8 in.; sh,, 6 ft.; solid buff 18, 21 in. Is overlain by Elmdale
fm. and underlain by sandy shales which are to be named by Adams.

G. 1. Adams, 1903 (U. S. G. S. Bull. 211). Americus I8. underlies Elmdale fm. and
overlies Admire shales (new name). Thickness 5 ft. Consists of (descending)
(1) 18., (2) thin sh., and (3) Is., 16 in. thick.

L. C. Wooster, 1906 (Kans. Acad. Sci. Trans., vol, 20, pt. 1, pp. 75-82). Americue
beds, 155 ft. thick, consist of Americus 18. and shales (above), 35 ft. thick, and
Admire sbales and lIss. (below), 120 ft. thick. Underlie Elmdale beds and overlie
Emporia Dbeds.

E. Haworth and J. Bennett, 1908 (Univ. Kans. Geol. Surv. vol. 8). Amerious ls., 8
ft. thick, is quarried at Americus. Underlies Elmdale fm. and overlies Admire
fm.

R. C. Moore and W. P. Haynes, 1917 (Kans. Geol. Surv. Bull. 3). Americus 1s., 8 ft.
thick, 18 a rather persistent ls., which on outcrop breaks into large blocks which
are strewn down sglope beneath, Underlies Elmdale sh. avd overlies Admire sh.

N. W. Basg, 1929 (Kans. Geol. Surv. Bull. 12, p. 45), divided tbe beds in Cowley
Co., Kans.,, btw. Neva 18. above and Admire sh. below into (descending) RElm-
dale sh. restricted (80 ft. thick) and Foraker 18, (47 to 50 ft. thick), the latter
including at base a Is., 2% to 4 ft. thick, designated as Americus (f) Is. membd.

R. C. Moore, 1929 (Kans. Geol. Surv. Bull. 12, p. 45, footnote). Recent fleld work
by G. E. Condra and me has shown definitely that Americus ls. of type loc. ex-
tends southward and constitutes basal part of the Foraker as described by Bass
(Cowley Co. rept, Bull. 12 above cited) and by Heald {?] and others in Osage Co.,
Okla. [In footnote on p. 50 Moore states:] It is llkely detailed strat. work will
afford basis for deflnite determination of relations of type Foraker to Americus
and Elmdale.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22), transferred this 18, to Perm. and
showed it as basal memb. of Foraker ls., and as consisting of iwo Is. beds separated
by sh. This change in Perm.-Penn. bdy has not been considered by U. 8. Geol.
Survey for its publications.

Named for exposures near Americus, Lyon Co., Kans.

tAmericus beds.

Pennsylvanian: Eastern Kansas.

L. C. Wooster, 1905 (The Carbf. rock system of eastern Kans.). Americus beds.—
Includes Americus ls. and shales, 35 ft. thick, and Admire shales and 1ss., 120 ft.
thick fupper part only of Admire sh.]. Overlies Emporia reservolr shales
[(lower part of Admire sh.].

Preoccupied and conflicts with original and established definitions.

Named for Americus, Lyon Co.




46 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

Ames limestone member (of Conemaugh formation).

Pennsylvanian: Eastern Ohio, Pennsylvania, Maryland, West Virginia,

H. B. Andrews, 1873 (Ohio Geol Surv. vol. 1; pp. 235, 271, 296). Ames Is.—Fossill-
ferous 1s., 1 to 5 ft. thick, in Coal Measurés of Morgan, Athens, and Gallla Coun-
ties, Ohio, about 140 ft. below horlzon of Federal Creek or Pomeroy coal.

Adopted as a memb. of Conemaugh fm. Replaces “Crinoidal 1s.” of early
repts. In W. Va. Surv. repts the names Upper Ames ls. and Lower Ames
1s. are uised, for Iss. 4 and 3 ft. thick, respectively, separated by 10 to 20
ft. of green sh: called Ames sh. (See R. V. Hennen and D. B. Reger, W.
Va. Geol. Surv. Rept. Preston Co., 1914, and Rept. Marion, Monongalia,
and Taylor Counties, 1918.)

Namad for exposures near Amesville, in Ames Twp, Athens Co., Ohio.

Ames shale. (In Conemmaugh formation.)
Pennsylvanian: Northern West Virginia.
R. V. Hennen and D. B. Reger, 1913 (W. Va. Geol. Siirv, Rept. Marion, Monongalia,
and Taylor Counties, p. 289). Amex sh—Dark-gfeen sh, with marine fossils;
16 ft. thick. Underlies Upper Ames Is. and overlies Lower Ames Is. [Later repts
givé thickhess 10 to 20 ft. Probably named for odcurrence in ls. identified as
Ames 1s.]

Ames red bed. (In Conemaugh formation.)
Pennsylvanian; Northern West Virginia and western Pennsylvania.
C. K. §wartz, 1922 (Md. Geol. Surv. vol. 11, pl. 6), applied Ames rcd bed to bedw
occutring some distance above Ames ls. and somc distance below Barton coal
at Morgantown, W, Va., and at Latrobe, Pa.

Ames monzodiorite.
Devonian or Carboniferous: New Hampshire (Belknap Mountains).
See 1086 entry (D. Modell) under White Min magma serics. Occupies small area
NW. of Ames station.

Ames Knob formation.

Silurian: Central southefn Maine (Knox County).

G. O. Smith, E. S. Bastin, and C. W. Brown, 1907 (U. S. G. 8. Penobscot Bay
folio, No. 149, p. 4). Ames Knob fm.—Lss. and red shales; with several cgl.
beds and a basal cgl. memb. 16 ft. thick. Contains Niagara fossils. THickness
580 ft. Rests on North IIaven greenstone. Overlain by volcanic rocks. Named
for exposures on shore of Southern Harbor, just NW. of Ames Knob, which lies
'3 mi. W. of village of North Haven, Knox Co.

On 1833 geol. map of Mainé, by A. Keith, these rocks seem to be included
in Ord. and Camb. block. '

Ambherst schist.

Carboniferous: Central Massachusetts, southwestern New Hampshire, and
northern Connecticut.

B. K. Emerson, 1898 (U. 8. G. S. Holyoke folio, No. 50; also U. 8. G. S. Mon, 29,
pp. 218, 219, 222, 224-225). Amherst schist (also Amherst feldspathic mica
schist) . —Coarse fibrolitlc and feldspathie schist exposed in Mount Warner and
across Amherst, Mass.

B. K. Emerson, 1817 (U. 8. G. S. Bull. 597, pp. 60, 72-76, and map). On W.
border of Central Upland of Mass. the Brimfield schist becomes a normal garneti-
ferous mica schist called Amherst schist. The Amherst is at hase a coarse lead-
gray mica schist, generally without aceessory minerals. This iz suececded above
by a finer-gralned corrugated mica schist, which is dnrk gray friom graphite and
abounds in dark-red garnet and red-brown biotite, set transversely to bedding.
On Mt. Warner the schist reverts to Brimtield type and becomes a highly fibrolitic
rusty garnetiferous brown blotite schist,

Ambherst sandstone.
Quarry term for a ss. of Upper Triassic age, onteropping in Connecticut
Valley. (See A. A. P. G. Bull,, vol. 19, No. 1, p. 9, 19335,)
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Amherstburg dolomite mémber (of Detroit River dolomite).

Lower Devonian: Southeastern Michigan (Detroit region) and western
Ontario.

W. H. Sherzer and A. W. Grabau, 1909 (Geol. 8oc. Am. Bull, vol. 19, p. §42).
Amherstburg dol.—Mag. calcarenité, 0 to 30 ft. thick. Included in Upper Monroe
[Detroit River dol.]. Underlles “Lucas” dol. and overlies Anderdon coral ls.
Named for fact it forms bottom of eastern channel of Detroit River, opp. Amherst-
burg, Ont. Also exposed in Sylvania dist., Ohio.

Amisk group (also series). ]
Pre-Cambrian: Manitoba.
A. Bruce, 1918 (Canada Geol. Surv. Summ. Rept. 1817, pt. D. p. 4).

Amity shale.
Devonian or Carboniferous: Northwestern Pennsylvania (Erie County).

G. H. Chadwick; 1925 (Geol. Soc. Am. Bull, vol. 36, pp. 4567-464). [See defintijon
under Woodcock s8.] Outcrops mentioned. The fossiliferous beds at Rock Créek
Village séem to be in the Amity. On Sagamore Creek, in Cuyahoga Valley, Ohio,
the lowest exposure i{g in the Amity. Included in Bradfordian and also treated
a3 a memb. of Chagrin fm. [which U. S. Geol. Survey classifles is Upper Dev.
Derivation of name not stated.] : _

K. B. Caster, 1933 (Geol. S8oc. Am. Bull., vol. 44, No. 1, p. 203). Asity sh. memb.
of COattaraugus fm. (Dev.) underlies Watson ss. memb. (new name) and overiles
Panama cgl. memb. (Le Boeuf, Venango 3d oil, Wolf Creek). [The U. S. Geol
Survey classifies Cattaraugus fm. as Dev. or Carbf. In 1934 (Bulls. Am. Pal,, vol
21, No. 71, table opp. p. 81, p. 86) Caster replaced bis Watson as. memb, (pte-
occupied) with Bimber Run cgl. memb.)

e

Ammonoosuc volcanics.
Pre-Silurian (Upper Ordovician ?): Northwestern New Hampshire (Am-
monoosuc River region).

M. Billlngs, 1934 (Sci.. Jan. 19, vol. 79, No- 2038, pp. 55-668). Ammonoosuc volcanics.—
Chlorite and sericite schists, of volcanic origin, 2,600 ft. thick, underlying Part-
ridge sl. and overlying Albee gtzite in Littleton and Moosilauke quads. No foasils,

. but are pre-Sil. (Upper Ord. ?).

M. Billings, 1934 (Am. Jour. Sci., 5th, vol. 28, Dec., pp. 13-15), mapped the rocks
of parts of Littleton and Moosllauke quads; and his map shows Ammonoosuc River
flowlng through his Ammonoosuc volcanice nt and around Littleton and to sdlj_fh-
;wurd. The pame replaces what he called “Swiftwater-Lyman fm.” in Feb. 1933
issue of Am. Jour. Sci., according to letter dated July 19, 1935,

M. P. Billings, 1935 (Geology of Littleton and Moosilauke quads.,, N. H., maps, pp.
10, 20). Type loc. of Ammonoosuc volcanics is in dist. bounded on N. by Blate
Ledge School and Partridge Lake and on 8, by Youngs Pond (Ogontz Lake) and
Tinkerville. The fm. is also wéll exposed along Ammonoosuc River but with a
different metamorphic character. Most of material would be classified as tuff,
breccia, or volednic cgl, and was largely deposited by streams flowing westward
from active volcanoes to E. It includes a number of rock types which gradé into
one another. Believed to be Upper Ord.

Amnicon formation. (In Oronto group.)

Pre-Cambrian (upper Keweenawan) : Northwestern Wisconsin (Douglas
and Bayfield Counties).

F. T. Thwaites, 1912 (Wis. Geol. Nat. Hist. Surv. Bull. 25, pp. 50, 54). Amnicon
fm—Red and greenish shales, arkosic ss., and some cgl. Thickness 5,000 It.;
1,050 ft. exposed. Top fm. of Oronto group. Overlies Eileen ss. and conformably
underlies Bayfield ss. group. Exposed on Fish Creek, near Ashland, and on Middle
and 8t. Louis Rivers in Douglas Co. [Derivation of name not stated. According to
map the rocks of American River region are Orientn s8. and trap rocks.]

TAmphitheater dolomite.
Permian: Central Oklahoma (Blaine County).

F. W. Cragin, 1897 (Am. Geol, vol. 18, pp. 353, 358, 3683). Amphitheater dol—A
lamina-built amphitheater ledge of dol. locally recognized below middle of Dog Creek
fm, in Blalne Co.
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C. N. Gould, 1927 (Obsolete Okla. geologic names: Univ. Okla. Bull.,, Proc. Okla. Acad.
8ci., vol. 6, pt. 2, pp. 235-238). Amphitheater dol. of Cragin (1897) was never
in common use.

Not a geographic name.

Amsden formation,

Pennsylvanian (some Mississippian locally): Wyoning (rather wide-
spread) and Montana.

N. H. Darton, 1904 (Geol. 8oc. Am. Bull, vol. 15, pp. 394-401). Amsden fm.—
" Red shales, white Iss., and cherty and sandy Iss. Thickness 150 to 350 ft. Under:

 les Tensleep sz and overlles (without apparent uncon”’ Little Horn 1s. [Now
replaced by Madison 18.] Named for Amsden Branch of Tongue River, W. of Dayton.

In some areas fossils of Miss. age have been found in basal part of what
is considered to be Amsden fm.

See under Big Smowy group, which H. W. Scott (1935) states underlies
Amsden fm. in central Mont.

C. C. Branson (1938) proposed to call Miss. part of Amsden fm. the
Sacajawea fm., as explained under that name.

Amsterdam limestone. (Of Black River group.)
Middle Ordovician : East-central and eastern New York.

R. Ruedemann, 1910 (N. Y. State Mus. Bull. 138, p. 72). [8ee 1st item under
Watertown ls.] /

R. Ruedemann, 1910 (N. Y. State Mus. Bull. 145, table on p. 97). [Amsterdam Is.
shown as top fm. of Black River group in Mohawk and Champlain Valleys and
Saratoga region, and as younger than Watertown 18. of Watertown region, but
not occurring in same gection with Watertown 18, Underlies Trenton ls. and
overlies pre-Leray part of Lowville 1s. in Mobawk Valley and beds=Leray .ls.
memb, of Lowville in Champlain Valley.] :

H. P. Cushing, 1911 (Am. Jour. Sci, 4th, vol. 31, pp. 135-144)., Amsterdam 18.—
Is Mohawk 1ls. of Conrad, but that name was later abandoned, and this ls. was
called '‘base of the Trenton.” Vanuxem classed i1t with Black River 1s., but it has
of late years usually ‘been referred to as Trenton, both along the Mohawk and at
Saratoga ; but it ig older than anything in type section at Trenton Falls, and is
properly referable to Black River, forming youngest div. of that group in N. Y. It
1s also a deposit in a different trough from that of type Trenton. On eastern
Mohawk and Saratoga it rests on Tribes Hill or Little Falls. In Champlain Val-
ley true Trenton ls. overlies it. Named for exposures along the Mohawk In vicinity
of Amgterdam, Montgomery Co.

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19), R. Ruedemann, 1929
(Geol. Soc. Am. Bull, vol. 40, p. 414), and W. Goldring, 1931 (N. Y.
State Mus. Hdb. 10), assigned Amsterdam 8. to Black River group, which
seems to be commonly accepted definition.

tAmyzon beds.

A paleontologic name applied by E. D. Cope (Am. Nat., vol. 13, 1879, p.
332, and Am. Phil. Soc. Proc., vol. 19, 1880, p. 61) to fresh-water Tert.
beds in Elko Co., Nev., South Park, Colo., and central QOreg., which are
characterized by sp. of fishes belonging to the genus Amyzon. The beds
thus designated in central Oreg. underlie John Day fm., and are now
known as Clarno fm., of lower Olig. and upper Eo. age.

Anacacho limestone,
Upper Cretaceous (Gulf series) : Southwestern Texas.

R. T. Hill and T. W. Vaughan, 1898 (U. 8. G. S. 18th Ann. Rept., pt. 2, p. 240).
Anacacho fm.—Hard yellow and white lss., with interbedded marls and occaslonal
88. ledges. Thickness 279 ft. Overlies Austin chalk in Uvalde and Kinney Counties
and occupies strat. position of Taylor marls to E.

L. W. Stephencson, 1928 (Am. Jour. Sci., 5th, vol. 16, p. 492). Anacacho Is8. of
Anacacho Mtn is uncon. overlain by Escondido fm. and underlain by a thin de-
velopment of Upson clay, which rests on Austin cbalk, In Medina River section
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the Anacacho is overlain by a thin development of Taylor marl and rests on Aus-
tin chalk,

Named for Anacacho Mtns, Kinney Co., which are capped by the fm.

Anadarche member (of Hoxbar formation).
Pennsylvanian: Central southern Oklahoma (Carter County).

C. W. Tomlinson, 1928 (Okla. Geol. Surv. Bull. 40Z, pp. 15-18). Anadarche ogl.
lies 1,800+ ft. above base of Hoxbar fm. It carries pebbles of chert and of early
Penn, as well as pre-Penn. 1ss. Some 200 ft. higher in Hoxbar fm. is Anadarche ls.,
a very dense, bard, bluish gray Is. up to 20 ft. thick.

C. W. Tomlingon, 1929 (Okla. Geol. Surv. Bull. 46, pp. 43-44). = Anadarche memb. of
Hoobar fm. is 100 to 200 ft. thick. Conesists, at top, of very dense, hard, bluish
gray Is. up to 20 ft. thick, and, at base, of a 1s. cgl.,, 0 to 10+ ft. thick, which
contains pebbles of pre-Penn. lss. and cherts and also of Penn. lss. [Does not
describe the intervening strata of the memb.] Lies 500 to 800 ft. above Crinerville
memb. and 400 to 600 ft. below Daube 1s. memb. Type loc. is on Anadarche Creek,
% ml. S. of NW. cor. of sec. 35, T. 5 S, R. 2 E.

Anadarche conglomerate. (In Hoxbar formation.)
Pennsylvanian: Central southern Oklahoma (Carter County).

C. W. Tomlinson, 1928 (Okla. Geol. Surv. Bull. 40Z, p. 18). (See under Anadarche
memb.)

Anadarche limestone. (In Hoxbar formation.)
Pennsylvanian: Central southern Oklahoma (Carter County).

C. W. Tomlinson, 1928 (Okla. Geol. Surv, Bull. 40Z, p. 16). (See under Anadarche
memb.)

Anaktuvuk group.
Lower Cretaceous: Northern Alaska (Anaktuvuk River region).

F. C. Schrader, 1902 (Geol. Soc. Am. Bull,, vol. 13, p. 245). Anaktoovuk serics.—
Essentlally heavy-bedded, impure, dark-gray or greenish, filne to medium grained ss.
Lower Cret. fossils. Uncon. overlies Lisburne fm. (Dev.) and uncon. underlles
Nanushuk series, Named for river, on which it occurs.

Analomink red shale,
Upper Devonian (Portage) : Northeastern Pennsylvania (Monroe County).

B. Willard, 1935 (Geol. Soc. Am. Bull., vol. 46, No. 8, p. 1208). [See 1935 entry under
Delaware River flags.)

B. Willard, 1936 (Geol. Soc. Am. Bull, vol. 47, No. 4, pp. 571, 588). Analomink
red sh. 18 a local unit of 100 ft. of red beds at its type loc., Analomink, Monroe Co.
It is probably confined to Plke and Monroe Countles, except doubtful identification
on N. Y. side of Delaware River, near Hawks Nest. White mistook this red sh.
for his much younger New Milford red sh. It is valuable only as defining base of
Delaware River flags in this neighborhood. Where it is absent the Delaware River
flags rest on Trimmers Rock ss. {Table on p. 571 shows following downward succes-
sion : Delaware River flags, Apalomink red sh., and Trimmers Rock ss. Table on
p. 606 shows Trimmers Rock ss.=Delaware River and Analemink.]

Anamosa dolomite.
Silurian (Niagaran?) ;: Central eastern Iowa.

S. Calvin, 1895 (lowa State Univ. Bull. Lab. Nat. Hlist,, vol. 3, No. 3, pp. 186, 189).
Anamosae ls.—KEarthy, finely and perfectly lamirated dol. not highly crystalline,
forming top memb. of Niagara fm. in eastern Iowa. Overlles LeClaire 1s. [Latter
fm. is now regarded by E. Q. Ulrich a8 of post-Sallna Cayugan age.]

W. H. Norton, 1895 (Iowa Geol. Surv. vol. 4, pp. 130-135). Anamose stage;
Anamosa or Mount Vernon beds.—([See under tMount Vernon beds.] Overlle
IeClaire beds and underlie Bertram beds.

A. H. Sutton, 1935 (Rept. 9th Ann. Field Conf. Kans. Qeol. Soc., pp. 269, 276).
There seems to be no question of contemporaneity of the Leclalre and Anamosa.
The Leclaire represents the ‘reef” type and the Anamosa and overlying Bertram
consist of the more normal type of sediments deposite] away from the “reefs.”
Exposures show interfingering of Anamosa type of sedlment with the “reef’ type

R PRI,
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of the I;eclalre. It is possible the Bertram may be in part at least younger than
the youngest Leclalre. Anamosa is younger tban Hopkinton and Racine.

See also under Gower dol.
Named for Anamosa, Jones Co.

Anarchist series.
Carboniferous (?): Southern British Columbia and central northern and
northeastern Washington.

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, maps 10, 11, 12, 118°
to 120°). Anarchist series.—Qtzite, phyllitic shales, greenstones, with some Is.
beds. Underlies Attwood series. [Mapped around Anarchist Mtn, B. C. on
map 11.]

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, wol. 2, p. 389).

Anastasia formation.
Pleistocene: Florida (east coast as far south-as Broward County; west
coast from Ten Thousand Islands as far north as Tampa).

E. H. Sellards, 1912 (Fla. Geol. Surv. 4th Ann, Rept., p. 18). The term Anastasia
fm. 18 here applied to the extensive deposit of Coquina rock found along east
coast of Fla. The rock is a mass of more or less water-worn shells, which in
some localitles are cemented to form a firm rock, but elsewhere may be slightly
or not at all cemented. Some sand is frequently included in this fm. and the
cementing material ig calc. Typically exposed on Anastasia Island, also in cut
made by Florida East Coast Ry on Tomora Creek near Ormond, and along the
coast at Rockledge. Probably contemp., or partly so, with Miami 18. and other
Pleist. fms. along southern coast.

C. W. Cooke and 8. Mossom, 1929 (Fla. Geol. Surv. 20th Ann. Rept.). Anastasia fm.
redefined to include all marine deposits of Pleist. age that underlie lowest plain
borcering E. const of Fla. N of. southern part of Palm Beach Co., and also including
a local facies, consisting chlefly of shell marl irregularly hardened into sandy ls.,
which in some previous repts has been called “Palm Beach 1s.,”” and which marka
transition of Anastasia fm. into the contemp. Miami oolite. Most conspicuous
part of Anastasia fm. Is coquina containing a little quartz sand, and no doubt
at some places ithe fm. may be almost wholly quartz sand. Thickness variable;
near St. Augustine the coquina is 304 ft. thick. It is probable the deposits
referred to .Anastasia fm. are not all of same age, It is not unlikely the fm.
of the shell beds has been continuous since end of Plio., although the locus
of deposition has been continually shifting. (The map accompanying this rept
applied Anastasic fm. to the Pleist. marine beds of 1west coast of Fla. ag far N.
as Tampa Bay, and that is present accepted definition of name.]

Anawalt sandstone.

Mississippian: Southern West Virginia.

R. V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol. Surv. Rept. Wyoming and
McDowell Counties, p. 245). Anawalt ss.—Massive, hard, fine grained, gray, 15
ft. thick. Lies about 500 ft. below Pocahontas No. 3 coal. Older than Hartwell
8s. Included in Mauch Chunk series. ExXposed at SW. edge of town of Anawalt,
MeDowell Co.

Anchor limestone member (of Monte Cristo limestone).

Mississippian (lower) : Southeastern Nevada (Goodsprings region).

D. F. Hewett, 1931 (U, 8. G. 8. P. . 162, pp. 10, 17, ete.). Anchor ls. memb.—
Massive gray ls. with numerous thin chert layers; in places large belts are altered
to dol. Thickness 65 to 400 ft. Many lower Miss, fossils (listed). Underlieg
Bullion dol. and overlies Dawn 18.; all members of Monte Cristo 1s. Well de-
veloped in region of Anchor mine, Goodsprings quad.

Anchor Mine tongue (of Mancos shale).
Upper Cretaceous: Eastern Utah (Book Cliffs coal fleld).

C. E. Erdmann, 1934 (U. 8. G. 8. Bull. 851, pp. 36-38). Anchor Mine tongue is
one of the 3 westward-projecting tongues of Mancos sh. that inter-finger with
basal Mesaverde strata. Its base or E. end lies in sec. 12, T. 10 8., R, 100 W,
and in that vicinity it has typical Mancos lithology. Westward it changes from
dark-gray sandy marine sh, into tbin-bedded ss. and carbonaceous material repre-
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senting deposition in shallower waters near shore. Near mouth of Hunter Canyon
it separates upper and lower members of Sego ss. Is exposed at Anchor mines.
Thickness ranges from 0 to 115+ ft.

Anderdon limestone member (of Detroit River dolomite).
Lower Devonian: Soqtheastern Michigan (Detroit region) and western
Ontario.

W. H. Sherzer and A. W. Grabau, 1908 (Sci., n. 8., vol. 27, p. 408). Anderdon 1s.—
In most localities a more or less continuous coral and Stromatopore reef; very
fossiliferous. Is middle memb; of Upper Monroe [Detroit River. dol.].

W. H. Sherzer and A. W. Grabau, 1909 (Geol. Soc. Am. Bull, 'Voi:“19, pp. 540+).
Anderdon coril ls—Pure calcarenite or lime sand rock with embedded corals.
Thickness 0 to 38 ft. Older than Amherstburg dol. and younger than Flat Rock
dol. Only exposure in Anderdon quarry, Anderdon Twp, Essex Co., Ont. [On a
later page (553-556) thickness is given as 40 to 50 ft. Later repts give thickness
0 to 150+ ft.]

Anderson sandstone. (In Pottsville group.)
Pennsylvanian: Eastern Tennessee.

A. Keith, 1896 (U. 8. G. S. Bricevllle folio, No. 33). Anderson ss.—S8ss., sandy and
argill. shales, and coal beds, like preceding fms. [Scott, Wartburg, and Brice-
ville]. Bottom of series is marked by massive sss. in beds from 20 to 50 ft. thick,
with total thickness of 100 to 120 ft. Above these follow 300 to 400 ft. of
shales Interbedded with thin layers of massive ss. which are capped in higher
mtns by thick, massive sss. like bottom layers. Appears on mtn tops. Original
thickness unknown, but 650 ft. remain. Overlies Scott sh, Named because of its
frequent occurrence in Anderson Co.

Anderson phyllite.

Pre-Cambrian: Southeastern Wyoming (Medicine Bow Mountains).

E. Blackwelder, 1926 (Geol. Soc. Am. Bull, vol. 37, pp. 620, 622, 641). Anderson
phyllitec.—Largely recrystallized dark-gray and black slaty rocks, with some
cale. and a few sandy strata; much pyrite. Thickness 1,600 ft. Intergrades
with overlying Ranger marble and with underlying Nash marble series. Named

for old Anderson mining prospect, on Libby Creek, near contact of this fm.
with Nash marble series. Assigned to early Algonkian.

Anderson clay.

A name applied to c¢lay underlying Anderson coal in Jefferson Co., Ohio.
Lies in Conemaugh fin. (Penn.), 15’2’ above Cambridge ls. (See R. E.
Lamborn, Ohio Geol. Surv., 4th ser., Bull. 35, 1930, p. 134.)

Anderson Bay formation.

Triassic: British Columbia.

R. G. McConnell, 1910 (Canada Geol. Surv. Summ, Rept. 1909, p. 70).
Anderson River group,

Age (?): British Columbia.

A. R, C. Selwyn, 1872 (Canada Geol. Surv. Rept. 1871-72, pp. 62-63).
Anderson-Spartanburg zone.

Pre-Cambrian: Northwestern South Carolina.

E. Sloan, 1905 (S. C. Geol. Surv, geognostic map of S. C.. advance copies; publighed
in 1908, in 8. C. Geol, Surv., ser. 4, Bull. 2) and 1907 (Summary of mineral
resources of 8. C, pp. 6, 12). The Anderson-Spartanburg zonc probably represents
most prominent body of oldest phase of Archean exposed in S. C., to which all
other rocks in State are probably junior, excepting tongues of the corresponding
Carolina gneiss series which occupy portlons of adjacent zones. It comprises a
wide belt bounded on W. by Tiger zone along a line which irregularly extends
from 82° long. on N. C. line to Brown's ferry on Savannah River; on N. by the
State live; on E. by an irregular line which extends from a point approx. 1 mi, E.
of Grover, along Whitaker Mtn Ridge, to mouth of Buffalo Creek, thence imme-
diately N. of Gaffney to Thicketty Station, thence slightly W. of Thicketty Creek
tu West Mtn, thence to Graycourt Knob, thence near Wares Shoals (Saluda River),
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thence N. of Abbeville and immediately S. of Lowdensville, whence it proceeds along
Rosses Creek to Savannah River, up which the bdy extends to Brown's ferry. It
includes upper part of Cherokee, greater portion of Spartanburg, lower balf of
Greenville, lower three-fourths of Anderson, and a narrow northerly strip of Abbe-
ville Counties, It is largely constituted of Carolina gneiss series and subordinately
of Roan gneiss or hornblende series, and intrusive diabase and dlorite. The rocks
comprise granite, granitite, gneissold slates, mica schists and slates, hornblende
schists, graphite schists, etc. Pegmatization has been extensive, Many of rocks
are garnetiferous.

Named for development in Anderson and Spartanburg Countles.

Andover granite.

Carboniferous (late) : Northeastern Massachusetts,

C. H. Clapp, 1910 (Igneous rocks of Essex Co., Mass.). Andover granite—Normal ‘
facies strongly resembles Squam granite. Includes a muscovite granite facies and
aplite and pegmatite.

B. K. Emerson, 1917 (U. 8. G. 8. Bull. 597, pp. 86-87, 220-221, and map). Andover
granite—Typically a biotitemuscovite granite of moderately coarse and generally ‘
somewhat uneven grain, Generally more or less foliated and in mapy places |
strongly gumeissic, Parts of it are porphyritic, and aplitic and pegmatitic phases
abound. Color ranges from nearly white to dark gray. Composed essentially of
feldspar, quartz, muscovite and biotite. Intrusive, and, with exception of few
dikes, the youngest rock in region In which it occurs. Occupies large area around
Andover.

tAndrew shale. (In Douglas formation.)

Pennsylvanian: Southwestern Iowa, northwestern Missouri, and eastern
Kansas.

C. R. Keyes, 1809 (Am. Geol, vol. 23, p. 308). Andrew sh.—Upper memb. of Lawrence
sh. [broad usage) in Mo. and eastern Kans. Overlies Intan 18. memb, of Lawrence
and underlies Plattsmouth 1s.

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 19388, for relations to
present recognized units.

Named for Andrew Co., Mo.

Andrews schist.

Lower Cambrian: Western North Carolina, eastern Tennessee, and central
northern Georgia.

A, Keith, 1907 (U. 8. G. S. Nantahala folio, No. 143, p. 5). Andrews schist.—Calc.
schist, 200 to 350 ft, thick. One of most couspicuoug features is large number of
crystals of ottrelite which spangle the rock, Muscovite and biotite also occur
in frequent crystals, especially in upper partg of fm. The various micas are em-
bedded in a fine matrix of carbonate of calcium of about same character as
underlying Murphy marble. The feature which makes this schist of particular
importance is develepment in it of deposits of brown hematite. At base the fm.
grades into Murphy marble by interbedding and by dimlinution of amount of
ottrelite. Upward it passes into Nottely qtzite, as tbe sandy material increases
both in geparate layers and as grains in the body of the schist.

Named for exposures at and in vicinity of Andrews, Cherokee Co., N. C.
The town is situated on the schist.

Angela formation,
Cretaceous: Mexico.
W. F. Foshag, 1934 (Econ. Geol., vol. 29, No. 4, p. 333).

tAngelina series.
Tertiary: Eastern Texas,

R. T. Hill, 1902 (Frauklin Inst. Jour., vol. 154, No. 2, pp. 153-154). Angelina
series.~—Later Eocene deposits of Tex. coastal plain. Overlies Camden Series
(earlier Eo.) and underlies Neocene. Includes Lufkin deposits (Yegua), Fayette
sands, and Fleming beds (Ivio clays). Thickness as given by Kennedy 1,407 ft.

Probably named for Angelina Co. or Angelina River.
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tAngelina County beds.
Eocene : Bastern Texas.
See explanation under tLufkin beds.

Angel Lake glacial stage.

A name applied by E. Blackwelder (Geol. Soc. Am. Bull,, vol. 42, p. 918,
1931) to time covered by a Pleist. glacial deposit in Ruby Mtns, NE. Nev.,
which he correlates with Wisconsin stage. “The features of this stage
can best be studied at Angel Lake, SW. of Wells” [Elko Co.].

Angola shale.
Upper Devonian: Western New York.

J. M. Clarke, 1903 (N. Y. State Mus. Hdb. 19, p. 24 and chart). Angole sh.—Soft
gray shales underlying Dunkirk sh. and overlying Rhbinestreet sh. Included ir
Portage. [(See also N. Y. State Mus. Mem. 6, 1903.]

D. D. Luther, 1803 (N. Y. State Mus. Bull. 69, pp. 1018-1029). Angola soft shales
with concretions—Upper 100 ft. soft shales; lower 68 ft. concretionary sh.
Underlie Silver Creek light soft shales and overlie Rhinestreet black sh. Included
in Portage group of Lake Erie section.

C. A. Hartnagel, 1812 (N. Y. State Mus. Hdb. 19, p. 76 and chart). Angols sh.
named for Angola, Erle Co., where it is exposed along Blg Sister Creek. Overlain
by Hanover sh. and underlain by Rhinestreet sh, The Hanover and Angola= Hatch
gh. and flags to E.

G. H. Chadwick, 1919 (Geol. Soc. Am. Bull, vol. 30, p. 157). Angola shales are
discon. overlain by Hanover shales and discon. underlain by Rhinestreet sh.

G. H. Chadwick, 1923 (Geol. Soc. Am. Bull,, vol. 34, p. 69). Angole sh. is much
younger than Hatch sh. and is=Gardeau sh. [narrow sense]. Is separated from
overlying Hanover sh. [restricted] by Pipe Creek sh., with which it is discon. (?).

G. H. Chadwick, 1933 (Pan-Am. Geol., vol. 80. No. 3, p. 193). Angola sh. overlies
Hatch and underlies Wiscoy. Is= (ascending) Grimes 88., Gardeau sh., (restricted),
Letchworth sh., and Portuge (‘“Nunda’) ss.

Anguilla formation.
Miocene (lower) : West Indies.
T. W. Vaughan, 1918 (Wash. Acad. Scl. Jour., vol. 8, p. 271).

Anian period.
A term introduced by C. [R.] Keyes. Probably an abbreviated form of
his Anianic period.

Anianic period.

A time term introduced by C. [R.] Keyes to cover what appears to be the
erosion interval separating the pre-Camb. rocks formerly called “Archean
system” and “Algonkian system.” “Derived from Anian Straits, an
illusory waterway the discovery of which long played chief incentive to
early geographic exploration of North American continent.” (See Jowa
Acad. Sci. Proc., vol. 21, p. 201, 1914, also Iowa Acad. Sci. Proc., vol. 24,
p. 56, 1917.)

Animas formation.
Tertiary? (Eocene?): Southwestern Colorado.

W. Cross, 1896 (U. S. G. 8. Mon, 27, pp. 217-219). Animas River beds [in Reading) .
Animas beds [in text].—Yecllowish brown clays, tuffs, sss.,, and cgls. in which
andesitic material greatly predominates and presents a variety rivaling that In
the Denver beds, of which they are considered the direct equiv. Thickness 700
or more ft. Overlie Laramie fm. and underlie Puerco fm, on Animas River below
Durango.

J. B. Reeside, Jr., 1924 (U. S. G. 8. P. P. 134). Animas fm. (restricted) —Andesitic
fluviatile deposits, of probable Eou. age, 0 to 2,670 ft. thick. Uncon. underlies
‘T'orrejon fm., and uncon. overlites McDermott fm.—an andesitic fm. 0 to 400 ft.
thick, heretofore included in Animas fm., but believed to be of Cret. age. Animas
fm. as here restricted appears to be present in only a limited area in SW. Colo.
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In NW. New Mex. deposits believed to be approx. contemp. with it, but geographi-
cally separated from it and different lithologically, are here designated as Ojo
Alamo s8s.

tAnimas interglacial epoch.
Pleistocene: Southwestern Colorado.

W. W. Atwood and K. F. Mather, 1812 (Jour. Geol., vol. 20, pp. 892—409), applied
this name to interval preceding the Wisconsin (+Uinta) glacial stage and following
the Durango (iBighorn) glaclal stage. The name Animas being preoccupied in
same region, this interval was later. (U. 8. G. 8. P. P. 166, 1982) described by
them as post-Durango and pre-Wisconsin interglacial stage.

Animas moraine.

Pleistocene : Southwestern Colorado.

W. Cross and E, Howe, 19068 (Geol. Soc. Am. Bull; vol. 17, pp. 256-272), mention
Animas moraine on several pages. The name is preoccupied in same region.

t+Animas River beds.
Tertiary? (Eocene?): Southwestern Colorado.
S8ee under Animas fm.

Animikean.
A term applied by some Canadian geologists to rocks formerly called
“Animikie group” by other geologists. (See W. G. Miller and C. W.
Knight, Ontario Bur. Mines Rept., vol. 22, pt, 2, 1914, p. 125.)

tAnimikie group.

Pre-Cambrian (upper and middle Huronian) : Canada, northern Michigan,
Wisconsin, and Minnesota.

T. Sterry Hunt, 1873 (Am. Inét. Min. Engrs. Trans., vol. 1, pp. 331-395). Animikie
gf‘«;up.—Dark-'colored argillites and sss. underlying the great Keweenaw group and
overlying Huronlan crystalline schists Blong Thunder Bay (of N. fhore of Lake
Superior, in Canada). This is lower div. of upper copper-bearing series of Logan.
Animikie is Indian name for Thunder Bay.

R. D. Irving, 1883 (U. S. G. 8. 3d Ann. Rept., pp. 124, 135, 157—163) gave thickness
of Animikie group (slates and Gtzites) of the Hufonian as 10,000 ft.

C: R. Van Hise, 1892 (U. S. G. S.:Bull. 88), stated Animikie series 1s=upper
Huronian; rests uncon. on lower Huronian; is uncon. overlain by Keweenawan
serlea; and ix= Penokee geries.

C. W. Hayes, Robt. Bell, W. G. Miller, F. D. Adams; C. R. Van Hise, and A. C. Lane
(composing the Speclal Committee of American and Canadian geqlogists appolnted
to determine the proper nomenclature for Lake Buperior region), 1805 (Jour. Geol,
vol. 13, pp. 88-104). Animikic (Upper Huronian) rests uncon. ot Middle Huronlan
in Lake Superior region and is uncon. overlain by Keweenawan series.

Some geologists later restricted Huronian to pre-Animikié rocks, biit the
U. 8. Geol. Survey continued to follow the definition adopted by the
Special Committee in 1905, which included in it Animikie group (uppér
Huronian). Much has been w_i‘itten about the Animikié rocks and their
correlation. R. C. Allen, 1915 (Jour. Geol., vol. 23, tiable opp. p. 703)
transferred to middle Huronian the Animikie group, the Vulcan fm., the
Felch schist, the tHanbury sl:, the Tyler sl., and thé Quinnesec schist.
in 1919 (Am. Ipst. Min. and Met. Engrs. Bull. 153, pp. 2579—2594) he
referred Quinnesec schist and upper part of {Hanbury sl to upper
Huronian, but included Vulcan fm. and lower part of {Hanbuiy in
middle Huronian, and stated that his middle Huronian “carries the dis-
tinctive members of the old Animikie, the main iron-bearing series.
Whether the name Animikie should be retained for the portion remain-
ing as the Upper Huronian, or shall follow its most distinctive members
into the Middle Huronian may be left for later decision.”
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A. C, Lawson, 1929 (Geol. Soc, Am. Bull, vol. 40, p. 383)., The Animikie rests,
at Thunder Bay, on the peneplain evolved in Eparchean interval, and therefore is
not Huronian in any sense. Its correlative N. of Lake Huron is very uncertain
and may be nonexistent.

A. Leith, 1935 (Rept. 9th Ann. Field Conf, Kans. Geol. Soc., p. 325). There are a
few iron fms. within the Upper Huronian, Among them are the fms. at Iron
River, Crystal Falls, Florence, the W. part of Marguette dist., and probably in
Cuyuna dist. The great producers, however, including the iron fms., of Mar-
quette, Mesabl, Gogebic. and Menominee dists., are now considered to be of
Middle Huronian age. Becaus{e‘ of this new correlation It seems necessary to
abandon the term Animikie, because it includes fms. of both :Upper and Middle
Huronian age, separated Ly an uncon. which, at leasf in Marquette dist,, is of
great magnitude,.

tAnimikle series.
Same as fAnimikie group.

Ankareh shale.

Triassic (?): Northeastern Utah (Park City region) and southwestern
Wyoming.

J. M. Boutwell, 1907 (Jour. Geol., vol. 15, pp. 439-458). Ankareh sh. (also Ankareh
{:n.).-—Sillceous detrital deposits, chiefly red shales, which frequently become sandy
through considerable thicknesses. Also includes a number of well-marked beds
of rather coarse whitish gray ss., 20 to 56 ft. thick. A few: fossiliferous grayish
blue 18s. a few ft. thick are also intercalated. Thickness of fm. 1,500 + ft. The
div. line btw. Ankareh and underlying Thaynes fm. is made on lithelogic grounds,
cale. members characterlzing the Thaynes and siliceous members characterizing the
Ankareh. The basal memb. is taken as the coarse masslve ss. that lies at base of
the red sh. 4s a whole and immediately overlies a thin 1s. Only a part of this fm.
occurs in 'Park City dist., the highest part being marked by a prominent masslve
white ss. memb. Named for Ankareb Ridge, Park City dist., on which it attains
its fullest and most characteristic development within the dist.

The same year (1907) that Boutwell {ntroduced the name Ankareh sh. in
Park City dist., Utah, A. C. Veatch introduced the name Nugget 83. for
approx. equiv. deposits in SW. Wyo.

H. S. Gale and R. W. Richards, 1910 (U. S. G. S. Bull. 430), restricted
both Nugget ss. and Ankareh sh. (See 1910 entry under Nugget 838.)

J. M. Boutwell, 1812 (U. 8. G. 8. P, P, 77, p. 59), redefined his Ankareh sh.,
as explained in 1912 entry under Nugget 83., and called the upper part
Nugget ss.

The name Ankareh i5 no longer used in SE. Idaho. (See 1916 and 1920
entries under Nugget 83.) According to G. R. Mansfleld (U. 8. G. S. P. P.
152, 1927) the Ankareh sh. of Park City dist, Utah, as restricted by
Boutwell in 1912 is=lower part of Nugget ss. restricted of Mansfield plus
underlying Wood sh.,, Deadman 1ls, Higham grit, and Timothy ss. of
SE. Idabho.

Annabelle shale. (In Monongahela formation.)
Pennsylvanian: Northern West Virginia,

R. V. IHennen and D. B. Reger, 1913 (W. Va. Geol. Surv. Rept. Marion, Monongalia,
and 'Taylor Counties, p. 250). Annabelle sh.—QGreenish gray and brown .sh,,
10 to 12 ft. thick. Underlies Unlontown ss. and overlies Uniontown coal. At
Annabelle, Marion Co., it largely replaces Uniontown ss.

Annapolis formation.
Triassic: New Brunswick and Nova Scotia.
S. Powers, 1915 (Geol. Soc. Am. Bull, vol. 26, p. 93),

Annona chalk
Upper Cretaceous: Northeastern Texas, Louisiana, southeastern Oklahoma,
and southwestern Arkansas.
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R. T. Hill, 1894 (Geol. Soc. Am. Bull, vol. 5, p. 308), Pure white chalk, called
White Cliffs chalk in Ark. and Anona chalk in Tex. Underlies marls called Browns-
town marls in Ark. and Kickapoo marls in Tex. Overlies Taylor marls.

According to 1925 and 1926 work of L. W. Stephenson and C. H. Dane
(U. S. G. 8. Press Bull. 8823, Sept. 10, 1926; A. A, P. G. Bull,, vol 11, p. 9,
1927 Ark. Geol. Surv. Bull. 1, p. 79, 1929) the Annona chalk in Ark.
underlies Marlbrook marl restricted (mistaken for the older Brownstown
marl in early repts) and overlies Ozan fin. (upper and uncon, part of
Brownstown marl of early repts, which is=in age lower part of typical
Taylor marl). In NE. Tex. the Annona rests uncon, on Brownstown marl
restricted (=lower part of Brownstown marl of earlier usage) and uncon.
underlies marl that is believed to be upper part of Taylor marl. Accord-
ing to L. W. Stephenson, 1937 (U. 8. G. S. P, P. 186Q, p. 135), Ozap fm.
is=lower part of Annona chalk of Red River Co., NE. Tex., which lower
part of Annona is=lower part of Taylor marl.

Named for outcrops about 2 mi. NW. of Annona, Red River Co., Tex.

Annville limestone.

B. L. Miller, 1925 (Pa. Geol. Surv., 4th ser., Bull. M7, pp. 124, 133). Trade nams
for belt of “Cambro-Ordovician [Upper Camh.] lss., a few hundred ft. wide and
about 15 mi. long, that pusses through or very near Myerstown, Lebanon, Annville,
and Palmyra, Lebanon Co., Pa. Quarried in vicinity of Annville.

Anoka moraine.
Pleistocene (Wisconsin stage) : Southern Minnesota (I{andiyohi, Meeker,
and Anoka Counties).
F. Leverett, 1932 (U. 8. G. S. P. I. 161, pp. 84-85). Included in Crow River moratnic
system. Village of Anoka, Anoka Co., is on this moraine,

Anona chalk.
See Annona chalk.

t Anorthosite series.
Pre-Cambrian: Canada.

F. D, Adams, 1893 (Jour. Geol,, vol. 1, pp. 332-335).

C. R. Van Hise and C. K. Leith, 1909 (U. 8. G. S. Bull. 360, p. 59). As the area
studied in Laurentide Mtns widened, a new fm. was found, a laminated gabbro.
It was recognized as being largely composed of labradorite or anorthosite and so
was first called “Anorthosite’” or “Labradorian,” and afterward “Norian.” [For
further particulars see index of Bull. 360.)

Antelope moraine (also morainic system).

Pleistocene (Wisconsin stage): Southern Minnesota, South Dakota, and
North Dakota.

Named by T. C. Chamberlin, 1883 (U. 8. G. 8. 3d Ann. Rept., pp. 388, 3983),
Antelope Hills or third moraine. He believed it next succeeded the Gary
moraine. Later the name was shortened to Antelope moraine. According
to work of F. Leverett (U. S. G. 8. P. P, 161, 1932) this moraine is not
the third moraine. Named for Antelope Ridge or Antelope Hills, in SW.
part of Lac qui Parle Co., Minn. Is of late Wisconsin age, according to
W. C. Alden. '

Antelope rhyolite.
Tertiary (?): Northwestern Arizona (Oatman dist., Mohave County).

C. Lausen, 1931 (Ariz. Bur. Mines Bull. 131, and map).
Antelope Creek bed. (In Strawn formation.)
Pennsylvanian: Central Texas.

N. F. Drake, 1893  (Tex. Geol. Surv. 4th Ann. Rept., pt. 1, pp. 374, 385, 388).
Antelope Creek bed.—Variable ss., (riable to hard, pure to clayey, with a little cgl.
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and some clay. Local deposit. Memb. of Strawn div. Underlies Indian Creek
bed and overlies Comanche Creek bed.

Named for Antelope Creek, San Saba Co.

1 Antelope Hills moraine,
Name originally proposed by T. C. Chamberlin (U. S. G. S. 3@ Ann. Rept.
pp. 388, 393, 1883) for the Antelope mmoraine of modern literature.

1 Anterior sandstones and shales.
Descriptive term applied in early repts to & lower part of Newark group in
Conn,

+ Anterior trap. .
Descriptive term applied in early repts o a basalt flow in lower part of
Newark group in Conn.

fAnthracolithic.

A European termm synonymous with Carboniferous period as used by U. S.
Geol. Survey and other American geologists, i. e, including Perm., Penn.,
and Miss. series. Introduced by Williamm Waagen in 1891, For definition
see U. S. G. 8. Bull. 769, p. 78, 1925,

Anticosti group.
Silurian: Canada and New York
E. Billings, 1857 (Canada Geol. Surv. Rept. Prog. 1853-1856, pp. 247-345). Anti-
cosli group, divided into divisions C, D, E, and F.

W. E. Logan, 1863 (Canada Geol. Surv. Rept. 1843-18G3, pp. 298-344). Anticosti

group includes Oneida cgl., Medina ss., Clintonl group, and Niagara group.

C. Schuchert and W. H. Twenhofel, 1910 (Geol., Soc. Am. Bull,, vol. 21, pp. 680. 704).
“Anticosti group” of Billings included Onecida, Medina, Clinton, and Niagara sh.
and ls., and is syponym of Ningara period of Dana, 1863 and 1895, “Billings' term
‘Anticostian,” although a synonym for Niagaran, will be retained for local applica-
tion and value.”

H. Chadwick, 1918 (Geol. Soc. Am. Bull,, vol. 29, p. 365). Anticostian is best
avajlable series name for the Eontaric as here defined, that is, including approx.
Medina, lower Clinton, upper Clinton, and Rochester.

The U. S. Geol. Survey uses Ningara group to include Lockport dol. and
Clinton fm. (in which Rochester sh. is included as a memb.), and treats
the Medina as a distinet group.

@

Anticostian.
See under Anticosti group.

Antietam sandstone.

Lower Cambrian: West Virginia, Virginia, Maryland, and southeastern .
Pennsylvania,

A. Keith, 1893 (as reported Ly G. H. Williams and W. B. Clark, in Maryland, its
resources, industries, and institutions, chap. 3, p. 68. The fm. was described, but
not named, by Keith in Am. Geol. vol. 10, p. 365, 1892), Antietam 8s.—Fine-
graincd white ss., 250 ft. thick, with scolithus and Lower Camb. fossils. Underlies
Camb. 1s. and overlies Harper's Ferry shales [Harpers sh. of present usage].

In SE. Pa. the lithologic character of fm. changes and it is there called
Antictam qtzite in some areas and Anfictam schist in other areas.

Named for exposures E. of Antietam Crecek, in Harpers Ferry quad.

Antigua formation.
Tertiary: West Indies. )
J. W. W. Spencer, 1901 (London Geol. Soc. Quart. Jour., vol. 57, pp. 497, 526) and
1902 (vol. 58, p. 357). [Assigned to Tert.)
Later writers have assigned it to Cret., to Olig., and to Mio.
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Antioch sandstone.
Permian: Central southern Oklahoma (Garvin County).

D. A. Green, 1936 (A. A. P. G. Bull, vol, 20, No. 11, pp. 1465, 1466). South
of Washita River the upper part of Garber-Wellington section again conteins
thick sss., as at Antioch, in T. 3 N, R. 2 W. These Antioch gss. grade mnorth-
ward into the sh. of Paoll area, thus indicating that they did not come from
same direction as the Garber of Cleveland Co. Btw. the Antioch sss. and the
Pontotoc on E. the lower section is similar to that E. of Paoli, the sss. belng very
lenticular. [On p. 1466 Green states that on S. side of Washita River, in area
SW. of Maysville, a good sh. section, 160 ft. thick, lles btw. base of Purcell ss.
lenses of Hennessey sh. and Antioch ss.]

Antler formation.
Mississippian: British Columbia.
W. A. Johnston and W. L. Uglow, 1926 (Canada Geol. Surv. Mem. 149, p. 22),

tAntlers sand.
Lower Cretaceous (Comanche series): Southeastern Oklahoma and north-
eastern Texas.

R. T. Hill, 1894 (Geol. Soc. Am. Bull,, vol. 5, p.-303). Pack sand, at base of mtns
in southern Ind. Ter., identical in character with that of Trinity and Paluxy
sands of Brazos section in Tex., except that the lss. which there separate them
have thinned out in country N. of the Brazos. Uncertain whether it represents
either one or both of the sands of Trinity div. of Tex., so provisional name
Antlers sands is used. )

R. T. Hill, 1901 (U. S. G. 8. 21st Ann. Rept., pt. 7, p. 114), Antlers sand will
be applied to equivalents of all the fms. of Trinity group (Paluxy, Glen Rose, and
Travis Peak) as they coalesce along W. border region N. of Parker Co.

This name was many years ago discarded by Okla. Geol. Surv. and U. S.
Geol. Survey, both of whom employ the older name Trinity sand, for the
undiff. equivalent of Trinity group of Tex.

Named for Antlers, Pushmataha Co., Okla.

tAntoine dolomite.
Pre-Cambrian (lower Huronian): Northwestern Michigan (Menominee
district).

C. R. Van Hise, 1899 (U. S. G. 8. 19th Ann. Rept., pt. 3, pp. 16, 17, and U. S.
G. S. Mon. 36, pp. XXV, XXVI). Anteine dol. of Menominee dist. overlies
Sturgeon qtzite and underlies Vulcan iron fm,

C. R. van Hise and W. S. Bayley, 1900 (U. S. G. S. Menominee folio, No. 62),
and W. 8. Bayley, 1904 (U. 8. G. S. Mon. 468, on Menomince dist.), applied
Randville dol. to the dol. overlying Sturgeon qtzite in Menominee dist., stating
that it borders N. side of Lake Antoine for a part of {ts length, that it i8 uncon.
overlain by Vulcan fm., the lower memb. of which consists of slates, cgls., qtzites,
and jaspilites, and that Negaunee fm. is represented in Menominee dist. only by
pebbles in the gtzite at hase of Vulcan fm.

C. R. Van Hise and C. K. Leith, 1811 (U. S. G. 8. Mon. 52, p. 333 and chart opp. p.
508), applied Randville dol. to the dol, overlying Sturgeon gtzite in Menominee
dist., stating that a belt of the dol. borders N. side of Lake Antoine for a portion
of its length, and that it is overlain by middle Huronian qtzite (correlated with
Ajibik qtzite, Siamo sl.,, and Negaunee fm.) which *“in most of dist. iz not
separated from upper part of Randville dol.”

Antonio slate.

Pre-Cambrian: Central northern New Mexico (Manzano Mountains).

C. [R.] Keyes, 1915 (Iowa Acad. Sci. Proc,, vol. 22, pp. 257-259 ; Conspectus of geol.
fms. of N. Mex.,, pp. 4, 5). Antonio slates—Somewhat metamorphosed argill.
beds, 2,000 ft. thick, which lie beneath Tijeras qtzite and are well displayed at
N. end of Manzano Mtns. Underlain by other but as yet undet. sediments.
{ Derivation of name not given.]
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Antonito limestone.
Pennsylvanian (?): Central northern New Mexico (Sandia Mountains).
C. [R.] Keyes, 1915 (Iowa Acad. Sci. Proc., vol. 22, pp. 257-259; Conspectus of
geol. fms. of N. Mex., pp. 3, 5). Antonito 18s.—Lowermost of heavy gray lss.
exposed in fine sections at 8. extremity of Sandia Range. Thickness 200 ft.
Basal part of Maderan seriez and overlles Mosca 18. [Derivation of name not

given.]

Antrim shale.

Upper Devonian: Michigan (Lower Peninsula). .

A. C. Lane, 1901 (Mich. Miner, vol. 3, No. 1, p. 9). We are considering replacing
8t. Clair (preoccupied) by Antrim, the name of the county in which the shales
are exposed.

A. C. Lane, 1902 (Mich, Geol. Surv. vol. 8, pt. 2, map at end). Antrim.—Mainly
black sh., often bituminous. Underlies Berea grit and overlies Traverse [fm.].

R. B. Newcombe, 1933 (Mich. Dept. Cons., Geol. Surv. Div. Pub. 38, geol. ser. 32,
pp. 47, 48), stated that Aatrim sh. contains Miss. fossils in upper part.

Anvil ferruginous chert member (of Ironwood formation).
Pre-Cambrian {(upper Huronian) : Northwestern Michigan (Gogebic district)
and northwestern Wisconsin,
W. O. Hotchkiss, 1919 (Eng. and Min. Jour. vol. 108, pp. 501, 503). Anwil fer-
ruginous chert memb—Dominantly wavy-bedded granular or fine-grained ferrugi-
nous cherts, 0 to 375 ft. thick. Top memb. of Ironwood fm. Eroded away in

places. Overlies Pence ferruginous sl. memb. Named for Anvil mine, E. of
Bessemer, Mich.

Anvil Rock sandstone member (of McLeansboro formation).

Pennsylvanian: Western Kentucky and southeastern Illinois.

D. D. Owen, 1856 (Ky. Geol. Surv. vol. 1, p. 45, and pl. showing section of Lower
Coal Measures). Anvil Rock ss.—Massive ss.,, 31 ft. thick, separating Lower
Coal Measures froin Upper Coal Measures; universally known in SW. Ky. as
“Anvil Rock,” because of resembiance to an anvil of two conspicuous masses of
the ss. situnted on its northern escarpment on Hines Creek, Union Co.

G. H. Cady, 1926 (Ill. Acad. Sci. Trans., vol, 19, pp. 250-272). Anvil Rock ss.
outerops in Saline Co., SE. Ill., where it is 60-£ft. thick and lies 5§ to 20 ft.
above base of McLeansboro fir. Relations to Bankston Fork ls. nndet.

Anzar phase (of Santa Lucia series).

Paleozoic (provisionally) : Southern California (San Benito County).

P. F. Kerr and H. G. Schenck, 1925 (Geol. Soc. Am. Bull.,, vol. 36, pp. 470, 471,
and map). A metamorphic phase probably produced by serpentinization of basie
phase of the igneous intrusion. There is a small area of red chert and granite
associated with schist and gneiss W. of San Andreas fault in vicinity of Anzar
Lake. The chert appears to be Franciscan and the serpentinized schist and
gneiss an alteration of the granite; all are now confused in thelr relations because
of faulting. In the accompanying strat, column they are included as Anzar
phase of Santa Lucia serigs. Further study might show that the rocks of this
Hmited region are either (1) entirely Franciscan, (2) a slight varlation of the
Santa Lucia, or (3) a separite series.

Apache group.
Pre-Cambrian: Central Arizona.

F. L. Ransome, 1903 (U. 8. G. 8. P. P. 13). Apache group.—Chiefly qtzites, with
subordinate shales and cgls. Thickness 800 to 1,000 ft. Underlles Globe ls.
and uncon. overlies Pinal schist. Divided into (descending): Dripping Spring
qtzite, 400 ft.; Barnes cgl, 10 to 15 ft.; Pioneer sh., 200 ft.; and Scanlan cgl.
1 to 6 ft.

F. L. Ransome, 1911 (Min. and Sci. Press, June 3, 1911). Recent work in Ray
quad., which adjoins Globe quad. on 8., has revealed that Dripping Spring qtzite
a3 mapped in Globe quad. included two gtzites, each 400 ft. thick, separated by
250 ft. of cherty 1s. The name Dripping Spring is restricted to the lower qtzite.

F. L. Ransome, 1915 (Wash. Acad. Sci. Jour., vol. 5, pp. 380-385). The 18. over-
lylng Dripping Spring gtzite restricted is here named Mescal 18. and the over-
lying qtzite, which comprises top fm. of Apaehe group, Is here named Troy gtzite.
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In 1932 N. H. Darton (Wash. Acad. Sci. Jour., vol. 22, No. 11, p. 319),
removed Troy qtzite (which contains Upper and Middle Camb. fossils)
from the nonfossiliferous underlying fms. of Apache group, which he
assigned to Algonkian system (now discarded) because of their strong
lithologic resemblance to Chuar and Unkar groups of Grand Canyon.
The fms. now included in Apache group consist of (descending) Mescal
1s., Dripping Spring qtzite, Barnes cgl.,, Pioneer sh., and Scanlan cgl.

Named for exposures on W. face of Apache Mtns.

tApache sandstone.
Upper Cambrian: Grand Canyon.

D. Hager, 1924 (Min. and Oil Bull, vol. 10, p. 137). Apache ss., a new name
given me by Darton for beds below the Redwall. [Mr. Darton says (personal
communication) that he referred to Tapeats ss., but that in conversation he
may have called it Apache s8.]

Apache limestone.

Permian: Western Texas (Apache Mountains).

K. H. Crandall, 1929 (A. A, P. G. Bull, vol. 13, pp. 929, 939-940). In Apache
Mtns, in SE. Culberson Co., there is exposed a 1. series about 1,000 ft, thick,
which resembles Capitan 1s. to marked degree. The local name Apache ls. has
been applied to it. It consists of massive gray and white lss., exhibiting prac-
tically same lthological cheracteristics and fauna as the Capitan and an over-
lying, well-bedded pisolitic series resembling Carlsbad s. No fossils found by
writer, but Girty repts a few forms of Guadalupian age. It is almost certainly=. .
Capitan and Carlsbad 1ss. The Apache ls. seems to be a barrier reef with
accompanying lagoonal deposits,

Apache sandstone.’
Upper Cretaceous: Eastern Colorado (Walsenburg district).

C. 8. Lavington, 1933 (A. A, P. G. Bull, vol. 17, No. 4, p. 399). In Walsenburg
dist. the basal zone of Pierre sh. contains a 20-ft. ss. memb. which H. W. C.
Prommel in an unpublished@ rept has called Apache ss.

tApalachicola group.
Miocene (middle and lower): Southern Georgin and northern Florida.

G. C. Matson and F. G. Clapp, 1909 (Fla. Geol. Surv. 2d Ann. Rept., table opp. p.
50, pp. 67-69). Apalachicola group was formerly designated Chipolan stage and
Chipolp group, but these nomes are abandoned because Chipole has been used
to designate a marl belonging to the group. The group includes a number
of beds differing widely in lithological character, though they are recognized by
their fossils as integral parts of e single group. While 18s8. and marls predominate,
the group also includes beds of nearly pure sand and clay. The entire period
of deposition appears to have been characterized by accumulation of more or less
terrigenous materials, and hence the lss. are usually rendered somewhat impure
by an admixture of clay and sand. At certaln times the conditions appear to
bave been especially favorable for development of organic life and some hori-
zong, such as Chipola marl memb. of Alum Bluff fm. and the “silex bed” of
Tampa fm., contain very large faunas. The Apalachicola group is separated
into four fms.-—Chattahoochee, Hawthorne, Tampa, and Alum Bluff. There fs,
however, some reason for believing that the first three are, in part at least,
synchronous, though exact equivalence is difficult to determine where outcrops
are widely scattered and faunal variations are slight. The Alum Bluff is clearly
sounger than Chattahoochee fm., upon which it rests, Assigpned to Olig.

Includes Alum Bluff group and Tampa 1s.
Named for exposures along Apalachicola River in western Fla.

Apishapa shale. (Of Colorado group.)

Upper Cretaceous: Eastern Colorado.

@G. K. Gilbert, 1896 (U. 8. G, S. 17th Ann. Rept., pt. 2, p. 567). Apishapa fm.—
Chiefly argill. laminated sh., dark gray, weathering yellowish. Thickness 500 ft.
Upper fm. of Niobrara group in Arkansas Valley of eastern Colo. Overlies
Timpas fm. apd underlies Pierre group. Named for Apishapa River.
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The Niobrara and Benton are not now treated as groups by U. S. Geol.
Survey, the broader term Colorado group, which includes them both,
being considered the motre useful group name. Where the Niobrara
deposits and Benton deposits are not subdivided, they are called Nio-
brara 1s. and Benton sh., respectively.

Apison ghale.

Lower Cambrian: Eastern Tennessee, western North Carolina, and north-
western Georgia.

C. W. Hayes, 1894 (U. 8. G. 8. Ringgold folio, No. 2; Kingston folio, No. 4; and
Chattanooga folio, No. 6). Apison sh.—Brightly colored, slightly sandy or clayey
shales, banded in red, purple, green, and yellow colors. A bed of gray silicecus Is.
[tBeaver is.] sometimes occurs btw. this and overlying Rome fm. Thickness of
fm. more than 1,000 ft. Oldest fm. in region.

Named for exposures at Apison, James Co., Tenn.

According to C. E. Resser (personal communication May 1936) the Apison
sh. is part of Rome fm., and so-called Beaver 1s. of Knoxville folio is a
1s. lentil in Rome fm.

tAppalachian group.
tAppalachian series.
tAppalachian system.
Paleozoic: Pennsylvania (Appalachian region).
H. D. Rogers, 1836 (Pa. Geol. Surv. 1st Ann. Rept., pp. 12-22), divided the Paleozolc
rocks of Appalachian region into Carboniferous system and Appalachian system.
In 1840 rept Rogers called the rocks Appalachian system and Appalachian 8Series.
H. 8. Williams, 1891 (U. 8. G. 8. Bull. 80, p. 60). Like objection exists to term
“New York system” [as a name for Paleozoic in Americal. While the base is
well marked, the rocks of Pa. to top of Coal Meagures should be added to them
to complete the system. Adding the Carbf. system, as expressed in Pa., Ohio, and
Va., a natural group of the first order is produced, which nearly corresponds to
what we call Paleozoio era. Were we to adopt for this grand terrane the name
Appalachian group, we should have a properly constituted name for an actual
existing geologic group, free from theory, and its use would probably assist
in the progress of science.

Appalachian revolution.
A period of mountain building and erosion in “Appalachian region that
is believed to have begun in late Penn, time and ended at beginning
of Triassic time. (See C. Schuchert, Textbook of Geol., pt. 2, pp. 101,
427, 1924.) The 1933 edition of this Textbook, by C. Schuchert and
C. O. Dunbar, assigns (p. 65) this revolution wholly to Perm. time.

tAppanoose beds.
Pennsylvanian: Central southern Iowa.

H. F. Bain, 18968 (Iowa Geol. Surv. vol. 5, pp. 378-394). Appanocose beds.—Shales,
Iss., coals, and clays forming lower part of Des Moines stage in Appanoose Co.
Overlain by Chariton cgl. (top div. of Des Moines stage). Includes Mystic coal.

H. F. Bain, 1897 (Iowa Geol. Surv. vol. 7, pp. 426—469), divided Des Moines ‘‘stage”
of Guthrie Co.. Iowa, into (descending): (1) Sandy sh.,, 40-100 ft. {(prob-
ably—Pleasanton sh. of Mo. and Kans.); (2) sh, ses, and Iss. with 8 coals
(probably = Appanoose fm. of Towa and Henrietta fm. of Mo.); (3) sss., sandy
gh., coals, etc. corresponding to Cherokee sh. of Kans.

H. F'. Bain, 1905 (lowa Geol. Surv. vol. 15, pp. 10?—122). Appancose beds, near
middle of Des Moines fm., include Mystlc or Centreville coal, algo 18ss. known as
“Bottom rock,” *Cap rock,” ‘Thirteen-foot ls.,”” and “Fifty-foot 1s.”

J. H. Lees, 1909 (Towa Geol. Surv. vol. 19, pp. 598-6804). Appanoose fm.—Henrletta
fm. of Mo. Conststs of (descending) : Lonsdale coal, 1 to 2% ft.; sh. with ls.
and ss. seams, 25 to 100 ft.; coal and fine clay, 4 to 16 ft.; Chariton cgl., 15
to 25 ft.; shales and lss.,, 50 to 100 ft.; Mystic coal, 8 to 36 inches; fine clay,
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1 to 8 ft.; 1s.,, 16 to 35 ft., Underlies Pleasanton shales and overllee Cherokee
beds.

Named for development in Appanoose Co.

Appekunny argillite,
Pre-Cambrian (Belt series): Northwestern Montana (Glacier Natlo'nal_
Park) and southeastern British Columbia.

B. Willis, 1902 (Geol. Soc. Am. Bull, vol. 13, pp. 316, 322). Appckunny argillite—
Prevailingly gray, black, and greenish; thin-bedded ; ripple marked; interbedded
with white qtzite; carries flattened concretions resembling fossils. Thickness
2,000+ ft. Overlies Altyn la. Underliea Grinnell argillite. It is possible more
detailed strat. study may develop fact that Grinnell and Appekunny arglllites are
really phases of one gi‘eat fm., and that line of distinction btw. them is one
diagonal to the stratification. Excellent exposure occurs on NE. gpur of
Appekunny Mtn, Mont.,, but also well exposed in cliffs throughout Lewls and
Livingston Ranges.

‘Appistoki member (of Appekunny argillite).
Pre-Cambrian (Belt series): Northwestern Montana (Glacier National
Park) and southern Alberta.

C. L. and M. A. Fenton, 1931 (Jour. Geol., vol. 39, No. 7, pp. 670-679). Applaioki
memb.—Middle memb. of Appekunny fm. Consgists of 2,000 to 2,200 ft. of
thin-bedded to thick-bedded metargillite, with minor beds of siliceous argillite
and qtzite. On RIising Wolf and Appistoki Mtns, in S. part of Lewis Range,
Mont., this memb. consists of a lower series of brownish to black metargillitea
and upper greenish series which forms heavy ledges and falls. Northward to
Blackiston Brook, Alberta, the memb. becomes more highly siliceous, with beds
of qtzite; the color becomes green in lower portions. Underlles Rising Wolif
memb, and overlies 8ingleshot memb.

Appleton stage.
Pennsylvanian: Western Arkansas coal fleld and central eastern Oklahoma.
A. Winslow, 1898 (N. Y. Acad. Sci. Trans., vol. 15, pp. 51-52). Appleton stage.—
Sss. and shales underlying Booneville stage and overlying Danville stage. Con-
sists of (descending) : Shales, few ft. to 40 ft.; Cross Plaing ss., 50 to 200 ft.;
Russellville shales, 500 to 600 ft.; and Washburn sss., 500 to 600 ft,

Represents m_lddle part of Atoka fm.
Probably named for Appleton, Pope Co,, Ark.

t Appomattox formation.
Pleistocene and Pliocene (7): Atlantic Coastal Plain, Virginia to Alabama.

wi McGee, 1888 (Am. Jour. Sci, 3rd, vol. 35, pp. 125, 328-330). Appomattoz
fm.—A series of predominantly orange-colored clays and sands of later Tert. age,
regularly but obscurely stratified, sometimes interbedded with gravel or inter-
spersed with pebbles. Thickness O to 100 ft. Typically exposed on and near
Appomattox River from its mouth to some mi. W. of Petersburg. Rests on
Potomac ss., from which it s freadily distinguished by Its greater homogeneity,
the more complete intermingling of its aren. and argill. materials, its more
regular stratification, and its more uniform and predominating orange color.
It is as readily distinguished from overlying Columbla deposits by its vertical
homogeneity, its comparatively regular stratification, distinctive color, and greater
range in altitude, extending as it does from tide level to highest eminences of
Piedmont escarpment btw. the Rappahabnock and the Roanoke. Continues to
thicken and expand 8. of Appomattox River, until it forms the gurface everywhere
in vicinity of fall line save where it is cut away by erosion or concealed beneath
Columbia deposits. Is typically exposed on the Roanoke opposite Weldon, N. C.
Forms predominant surface fm. over a zone 40 or 50 mi. wide on the Roanoke,
but attenuates and narrows northward, finally disappearing on Potomac Creek
4 or 5 mi. N. of Fredericksburg; and although it appears to thicken seaward it
soon disappears beneath tide level and newer deposits. No fossils. Overlles
Mio. and underlies Columbla fm. Fresh aspect and comparatively slight erosion
indicate its age is much nearer Columbia fm. than Mlo. It is probable it wili
be found to reach considerable volume in 8. C., Ga. and Ala., and although
precise relations have not been ascertained, it is indicated not only by physical
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conslderations but by F‘onfalne's recent studles in Va. and Ala. that at least
part of Orange Sand of Hilgard and other southern geologists is = Appomattox
fm, of N. rather than Columbla, which i{s not known to extend much farther 8.
than N. C.

Includes equivalents of T Lafayette fm. (Plio. ?) and of Columbla group
(Pleist ).

Apsey formation.
Lower Ordovician: Newfoundland.
G. Van Ingen, 1914 (Princeton Univ. Contr. to geol. of Newfoundland, No. 4).
Apscy fm.—Shales carrying 2 species of Princetonia, underlain by brown shales

carrying Shumardia. Overlain by Majdment fm. and underlain by Brown Mead
fm. Included in Clarenville series, [Derivation of name not stated.]

Apulia shale.
Apulia limestone.
Devonian: Central New York (Onondaga County).

T. A. Conrad, 1841 (N. Y. Geol. Surv. 5th Ann. Rept., p. 81), Sherburne group under-
lies Tully Is. and overlies shales ncar Apulia [Onondaga Co.], which rest on
black sl

W. W. Mather, 1843 (Geol. N. Y, vol. 1). Erie div. includes Ludlowville sh., Eneri-
nal 1s., Moscow sh., Apulia and Sherburne ghales, and Cazenovia group. [Apulia
sh. not deseribed.]

G. A. Cooper and J. S. Williams, 1935 (Geol. Soc, Am. Bull, vol. 46, pp. 790-808).
Apulia membd, of Tully fm.—Apulia was proposed by Conrad in 1841 for a part of
Hamilton group. but w=~s early discarded and ncarly forgotten. Because of scarcity
of local names in Tully Twp the name |8 here revived, with a new meaning. 'Cype
section is in the ravine ndjacent to June's quarry, 114 mi. SW. of Apulia Station,
Tully Twp. It is bard, heavy-bedded, aren. 1s. containing Hypothyridina in great
numbers and at several levels, Thickness at type sectlon, 17 ft. 3 in.; at Moravia,
12+ ft.; at Ovid. 4 ft.; at Bellona, 214 ft. Underlies West Brook memb. of Tully
and overlies Tinkers Falls meml. of Tully.

Aquashicola formation. )
Silurian: Northeastern Pennsylvania (Carbon and Northampton Counties).

B. L. Miller, 1911 (Pa. Topog. and Geol. Surv. Rept. No. 4, p. 51). Aquashicela fm.—-
Shales, chiefly red but in part olve colored, with occasional layers of sss., which
are numerous in lower part but vare in upper part. Thickness 1,275 ft. in Lehigh
Gap dist. Called Clinton 8hales in repts 24 Pa. Geol. Surv., but are more recent
than Clinton, because they overlie Shawangunk fm., which carries Salina fossils
at Otisville, N. Y. Believed to be same as High Falls fm. Named for occurrence iu
valley of Aquashicola Creek.

Aquia formation. (Of Pamunkey group.)
Eocene (lower) : Eastern Virginia, Maryland, and Delaware.

W. B. Clark and G. C. Martin, 1901 (Md. Geol. Surv. Eocenc vol., p. 58). Agquia
fm.—More highly aren. and much more calc. than overlying Nanjemoy fm. Con-
sists chiefly of greensands and greensand marls, frequently argill. Thickness 100
ft. Characterized by well-marked fauna representing a clearly defined palconto-
logical stage, Is divided into Paspotansa memb. or substage above and Piscataway
memb. or substage below, wlhich are faunally separable over considerable parts
of Md. and Va. Rests uncon. on Cret. This is an expanded definition of Aquia
Creek stage or faupa, which did not include basal 60 ft. of unfossiliferous green-
sand. Is bottom fm. of Pamunkey group.

Type loc., Aquia Creek, Stafford Co., Va.

tAquia Creek series.

Lower Cretaceous: Northeastern Virginia.

L. F. Ward, 1895 (7). 8. G. 8. 15th Ann. Rept., p. 326). Aquia Crcek scries—Most
typicnlly developed within vicinity of Aquia Creek [Stafford Co., Va.), and I
therefore declded to give that name to the memb. designated as “Brooke” by Prof.
I'ontaine. The materlals were obviously derived to a great extent from the Rappa-
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!;enuock series. There i great difference in the fossil plants of Aquia Creek and
Rappahannock seriés. Tbe mnter!als of Aqum Creek series, as well ag thelr mode
ot detﬁosition are. dlﬂerent from those of any of underlying members of Potomac
fm,, although they conslst lnrgely of redeposited sands, clays, and gravels of the
earuer geriel. Uncon. unﬂeruea ]roh Ore series of Potamac tm: and uncon. overlles
Mount Vernon serles of Potomac fm

Ward later replaCed Aquia Creeék series with Brooke fm., but the use of
both of those names was discontinued years ago. According to later
studies by W B Clark and B. L. Miller (Va Geol. Surv. Bull. 4, 1912)
the Aqala Creek serié§ or. Brooke fm, of Ward is ‘included in Patapsco
and Patux_en,t fn_;s of present nomeénclature.

tAqula Creek stage.

Eocene Eastem Virginia and Maryland.

w. B Clark, 1895 (Johus Hopklns Unjv, Clrc vol. 15, No. 121, p. 3). The upper
beds ‘of Eo. df mlddle Atlantic slope may be desngnated Woodstock stage, and
1ower beds may be de51gnated Aquia Creek stagé. Fossils of Woodstock stage are
closely related to “ClalbOrne" types dnd those of Aquln Creek- stage are decidedly

_ “Lignitic.” ;

w. B Clark 1896 (U 8. Q. 8, Bull 141, pp. 54, 57; Am. Jour. Sci.,, 4th, vol. 1, pp.
369470) Amua COréek’ amge ‘or fau»a———(]reeﬂsands 7 ft. thmk containing
tnuna reaemb]lng middle nguitlc Named for Aquia Creek, Va. Separatéd from
overlylns Woodstock stage or fauna by 117 ft. of greensands and argﬂl sands,
and from underlying Rancocﬂs fm. (Cret) by 60 ft. of greensand, at times argill.; '
wlth basnl pehble bed. t [This 60 ft. of greensand was included in Aqula fm. as
defined by W: B. Clark and G. C. Martin 1h 1801.] Al included in Pamunkey fm.

The foregoing deﬂgit_x_ons apply to upper part only of Aquia fin. of present
nomenclature.

Aquia Creek freestone.
Trade term for ss. quarried from Potomac group in viclnity of Aquia Creek,
Btafford Co., Va. See under TRappuhamrock series.

tAquidneck series.
tAquidneck shales,
Carboniferous; Southeastern Rhode Island and southeastern Massachusetts
(Narragansett Bay region).
A, F. Foerste, 1899 (U. 8. G. 8. Mon. 33, pp. 348-364 and map, pl. 31). Aquidncck
series (mapped as Aquidneck shales).—Chiefly dark-blue fissile shales, with iso-
lated thin beds of ss. and cgl, 3,000+ft. thick, overlain, in part of area, by 150
to 250 ft. of greenish sh. On E. side of Sakonnet River, and across Portsmouth
and Middletown (on W. side of Sakonmet River), the upper greenish sh. is repre-
sented by Sakonnet ss., mapped as separate fm. The Aquidneck series grades into
underlying Kingstown scries through a series of “transition rocks” (mapped sep-
arately), and is overlain by Purgatory ecgl. It forms almost whole of Aquldnec_k
Island (near Newport, R. 1.).
B. K. Emerson, 1917 (U. 8. G, S, Bull. 597, map), mapped Aquidneck shales

of Foerste as Rhode Island fm

Aquilonian.
Lower Cretaceous: California. .
F. M. Anderson, 1933 (Geol. Soc. Am. Bull, vol. 44, No. 6, p. 12563). Agquilonion,
Upper Jurassic [of European classification], included in Knoxville series.

The U. 8. Geol. Survey classifies Knoxville as Lower Cret,

Aquinnah conglomerate.
Pleistocene: Southeastern Massachusetts (Marthas Vineyard)
J. B, Woodworth and B. Wigglesworth, 1984 (Harvard Coll. Mus. Comp. Zool. Mem.,
vol. 52, p. 160). Aquinnah cgl.—Semiconsolidated quartzose cgl. with numerous
cetacean bones, Thickness O to 114 ft. In previous repts called “osseous cgl.”
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and referred to Mio., but it contains the remains of a Pleist. horse. Underlies
Dukes boulder bed at Gay Head Cliffg fold, on Marthas Vioeyard, the only place
it is known to occur. Is nonglacial and preglacial, and probably is an old stream
gravel. Agquinnah is Indian name for Gay Head.

Arago group.
Eocene: Southwestern Oregon.

J. 8. Diller, 1896 (U. 8. G. S. 17th Ann. Rept., pt. 1, pp. 458462, 475). Arago beds.—
Great mass of shales containing here and there much materlal uf igneous origin.
Well exposed at Cape Arago [Coos Bay quad.]. Fossiis relégate them deflnitely
to position high in Eo. Uncon. overlain by Empire beds (Mio.).

W. H. Dall, 1898 (U. 8. G. S. 18th Ann. Rept., pt. 2, pp. 336-343). Arago beds.—
Name suggested by Diller, Consist of sss. and shales, containing fossils that sug-
gest correlation with Claibornian of Gulf region. Are apparently newer than
blackish rocks of region about junctiop of Little Rlver and the North Umpqua,
[Further along he calls latter beds Umpqua beds.] The Arago beds, which were
not at first discriminated from those of the Umpqua, now appear, from differences
in fauna, to require separation as a distinct series of beds.

J. 8, Diller, 1899 (U. 8. G. 8. 19th Ann. Rept., pt. 3, pp. 318-320). Arago fm. occu-
ples almost all of Coos Bay region. Is composed of sss. and sheles. The coal-bear-
ing strata of the Arago, which contain fresh and brackish water fossils, are here
named Coaledo fm., and the older and main body of the Arago, which contains
only mere traces of coal and few strata contalning brackish water fossils, is here
named Pulaski fm. The Arago underlies Empire fm. (Mio.).

S. Diller, 1901 (U, 8. G. 8. Coos Bay folio, No. 73). Thickness of Arago fm.

(divided into Coaledo and Pulaski fms.) 10,000 ft. Uncon. underlies Empire fm,

and uncon. overlies Myrtle fm. [In Port Orford folio, No. 89, 1903, Diller gave

thickness of Arago fm. in that quad. as 5,000+ ft.]

R. Arnold, 1909 (Jour. Geol, vol. 17, No. 6). Arago includes (descending) Coaledo,
“Pulaski,” and Umpqua.

W. H..Dall, 1909. [See 1909 entry under Tunnel Point 8s.]

R. Arnold and H. Hannibal, 1913 (Am. Phil. Boc. I'roc., vol, 52, op. 565-595), gave
thickness of Arago fm. as 10,000 to 15,000 ft. “May be = Ione of Calif.”

R. Arnold and H. Hannibal, 1914 (8cl., n. s., vol. 39, pp. 906-908). Araggo or Ione fm.
1s younger than any Tejon in Tejon or Puget Basins, which includes Olequa and
Chehalis fms. Iobne has priority over Arago. In Upper Umpqua Basin Arago fm.
18 10,000 ft. thick, and consists of tuffaceous and arkose s3. Farther N., on Santlam
River, it consists of coarse basic tuffs,

W. D. Smitb and E, L. Packard, 1919 (Univ. Oreg. Bull,, vol. 18, No. 7, and Jour.
Geol.,, vol. 27). Lower part of Arago group may be = part of Umpqua fm. and
Tyec 8s. Has been consldered by several to be later than Umpqua fm.

Harrison & Eaton (firm), 1920 (Min. Res. Oreg., Oreg. Bur. Min. and Geol,, vol. 3,
No. 1, pp. 5-14, 25-31). Eocene of western Oreg. divided into (descending) :
Coaledo fm. (=Ione), 4,000 ft.; Tyee fm. (==Tejon), 2,000-50004 ft.; and
Umpqua fm., 5,000 ft. [Did not explain relations of Tyee and Umpqua to Pulask!l
fm. of Diller.]

L. G. Hertlein and C. H. Crickmay, 1925 (Am. Phil. Soc. Proc., vol. 64, No. 2, pp.
225-242). Umpqua beds are of approx. same horizon as Siphonalia sutterensis
rone of Marysville Buttes, Calif., and are probably eastern equiv.’ of Arago fm.,
although they may be slightly lower than the Arago.

W. D. Smith, 1924 (Econ. Geol,, vol. 19, No. 5) and 1926 (Commonwealth Rev. Univ.
Oreg., vol. 8, No. 3), divldpd Eo. of western Oreg. into (descending) Coaledo, Tyee,
and Umpqua.

=

Aragon formation.
Eocene (lower) : Mexico.
W. L. F. Nuttall, 1830 (Jour. Pal., vol. 4, No. 3, p. 277).

Arapahoe formation.

Upper Cretaceous: Eastern Colorado (Denver Basin).

G. H. Eldridge, 1888 (Colo. Sci. Soc. Proc., vol. 3, pt. 1, p. 97). [Bee tWillow Creek
beds, Tert.] ) . .

W. Cross, 1803 (Int. Cong. Geol.,, Compte Rendu, 5th sess., pp. 437-438). Arapahoc
beds are a fresh-water deposit whose most prominent memb. I8 a ¢gl. free from
voleanic materials, containing pebbles of sed. roéks recognized as belonging to %a-
rious horizons from the Laramie down to the red ess. of the Trias.
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The age of this fm. was changed by U. 8. Geol. Survey from Tert. (f) to
Upper Cret., in Dec. 1935, as explained under Lance fm., last entry.
Named for development in Arapahoe Co.

Arbuckle limestone.

Cambrian and Ordovician : Central southern and southwestern Oklahoma.

J. A. Taff, 1902 (U. S. @, S. Atoka folio, No. 79). Arbuckle 1s.—Chlefly massive and
thin bedded, white and light-blue 188, with cherty concretions, but with 500 to 600
ft. of dull-blue, masgive and thin 1ss. in lower part, and 200 to 300 ft. of thin,
sandy lss. at base. Total thickness 4,000 to 6,000 ft. Overlies Reagan ss. and
underlies Simpson fm.

J. A, Taff, 1803 (U. 8. G. S. Tishomingo folio, No. 98). Arbuckle ls., 5,000 to 6,000
ft. thick, consists of (descending): (1) Medium and thin-bedded lss., 450 ft.;
(2) massive, compact, mag. 1s., 3,500 to 4,000 ft.; (3) thin-bedded granular ls. and
compact blue 1s., 250 ft.; (4) heavy-bedded, dull bluish, and cream-colored dolo-.
mites, 200 to 400 ft.; (5) thin-bedded siliceous 1s., 50 ft.

E. O. Ulrich, 1911 (Geol. Soc. Am. Bull, vol. 22, pp. 624, 642, 661, 666, pl. 27), intro-
duced Honey Creck 18. memb. of Reagan 83. for 1ss. which he stated were originally
included in Arbuckle 1s. but are now transferred to Reagan ss. ’

H. D. Miser, 1926 (Okla. geol. map), followed Taft's original definitions of Arbuckle ls.
and Reagan ss. and included Ulrich’s Honey Creek 1s. in Arbuckle 1s.

In 1932 E. O. Ulrich raised Honey Creek 18. to rank of a fm. (See 1932
entry under Reagan 83., also see under Honey Creek ls.) The U. 8. Geol.
Survey now recognizes Honey Creek ls. as a distinet fm., which is a
slight restriction of Arbuckle Is.

Named for Arbuckle Mtns, of which it composes major part of central
mass.

Arbuckle group.

Ordovician and Cambrian: Southern Oklahoma (Arbuckle and Wichita
Mountains).

C. E. Decker, 1933 (Tulsa Geol. Soc. Digest, pp. 55-57). Arbuckle group divided
into (descending) Wolf Creek dol, McKenzie Hiil 18, Chapman’'s Ranch dol,
Signal Mtn Is. (may be a part of [Fort Sill), Royer marble, and Fort Sill 1s. Rests
on Timbered Hills group, top fm. of which is Honey Creek fm.

tArcadia marl.
Pliocene (lower) : Southern Florida.

W. H. Dall, 1892 (U. S. G. 8. Bull. 84, pp. 131-132, 157, 320). Yellowish sandy
marl, comprising a putty-like mixture of lime and sand, with minute phosphatic
pebbles, a few small shark's teeth, and obscure prints of Ostrea, Spondylus, and
other bivalves. When exposed to the air, away from the water, the marl hardens
rapidly, sometimes forming a very hard and brittle rock, which splinters and rings
almost like chert under the hammer. Thickness on Peace Creek about 9 ft,
Assigned to Plio. Overlain by, Peace Creek bone bed.

Now considered to be a facies of Caloosahatchee marl.

Named for exposures near Arcadia, De Soto Co., on Mare Branch, a tribu-
tary of Peace River, about 6 mi. N. of Arcadia.

fArcadia clays. (In Claiborne group.)

Eocene (middle) : Louisiana, Texas, Mississippi, Arkansas.

O. Lerch, 1893 (Il.a. Geol. Surv., pt. 2, p. 85). Arcadia clays.—Well stratified gray
marine clays, conformahly underlying Jackson greup and resting uncon. on upper
lignitie. May provisionally be called **Arcadia clays” from town on Vicksburg,
Shreveport & Pacific R. R. nearly centrally located in area they occupy in La.

As defined the clays occupy strat. position of Yegua ({Cockfield) fm.,
which name has priority. In some ‘early repts the St. Maurice fin. was
called “Upper Lignitic” and the Wilcox was called “Lower Lignitic.”

Named for Arcadia, Bienville Co., La.
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Arcadian amygdaloid.

Pre-Cambrian (Keweenawan) : Northern Michigan,

L. L. Hubbard, 1898 (Mich. Geol. Surv. vol. 6, pt. 2, pp. 78, 131, 132, 133, pl. 10,
etc.). Same as Isle Royale amygdaloid.

Belongs to Central Min€ group, and according to B. S. Butler (personal
communication) is probably same as Isle Royale amygdaloid. The
mineralized part is the Arcadian lode.

Named for occurrence at Arcadian mine, Houghton Co.

Arcadian flow.
Includes Arcadian amygdaloid and underlying trap.

Arcadia Park formation.

Upper Cretaceous (Gulf series): Eastern Texas (Trinity and Brazos
River regions).

W. 8. Adkins, 1933 (Univ. Tex. Bull. 3232, pp. 239, 270, 425). Arcedia Park fm.
(from W. L. Moreman's unpublished description).-——Type loc., Arcadia Park sta-
tion, 7 mi. W. of Dallas, on Fort Worth-Dallas interurban. Thickness 100+ ft.;
thins to 8. and N.; about 10 ft. thick at Austin. Type section consists of 20 ft.
of blue clay at base, overlain by 1 to 3 {t. of thin ls. flags forming escarpment
and dip-slope ; upper 75 ft. consists of blue sh. containing numerous calc. concre-
tions of varfous sizes. On Red River the upper part is sandy and lower part blue
shaly clay with a few thin scattered ss. seams. In McLennan and Bell Counties
the unit is laminated marl. At Austin the lower part is flaggy, laminated marl
and upper part is blue sh. Is uncon. overlain by Austin chalk; the transition
zone, Taff’s “Fish Bed Cgl.,” consists of clay containing gyp.. phosphatic pebbles,
and reworked pelecypods and fish rematns. Is upper part of Eagle Ford. Overlies
Britton fm.

tArchean period (or system).

A term that was for many years applied to the time (and the rocks)
preceding the Algonkian period (now discarded) and covering the oldest
known rocks, but which is no longer used by U. S. Geol. Survey, except
in the sense of a rock type—that is, Archean fype, the meaning of which
is ‘“very highly metamorphosed.” For definition of the period see
U. S. G. S. Bull. 769, pp. 127-135, 1925.

tArcheozoic era.

A time term covering part of Proterozoic era of U. S. Geol. Survey and
other geologists. As originally defined it included all pre-Camb. time.
In later usages it was applied: (1) To what for many years was known
as “Algonkian period;” (2) to what for many years was known as
“Archean period;” and (3) to Cambrian, tAlgonkian, and tArchean
periods combined. For original definition and diversity of usage see
U. 8. G. S. Bull. 769, pp. 17-20, 1925.

tArcher beds.
Pliocene (lower) : Northeastern Florida.

W. B. Scott, 1894 (Geol. Soc. Am. Bull. 5, pp. 594-593). Archer beds contain mam-
malian fauna much older than those of Peace Creek beds, and represent a very
different fauna. For strat. reasons Dall regards the Archer deposits as Plio.

Replaced by Alachua fm., the older name.
Named for exposures at Archer, Alachua Co.

Archer County sand.
Same as Gose sand. Subsurface, Archer Co., Tex.
tArchimedes group.
tArchimedes limestone.
Mississippian: Southwestern Illinois, eastern Missouri, northwestern Ar-
kansas, and northeastern Oklahoma.
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Paleontologic names applied in early Mo. repts to Chester, Meramec, and
Osage groups of present terminology or to parts of these groups. “First
Archimedes 1s.” (also “Upper Archimedes 1s.”) was applied to the beds
above Aux Vases ss. and beneath a ss. at Chester, Ill., called by Swallow
“Chester ss.,” which S. Weller stated is Palestinc ss. of modern nomen-
clature; “Second Archimedes 1s.” was applied to Ste. Genevieve ls.;
“Third Archimedes Is.” was applied to Warsaw Is., also to Warsaw and
Keokuk lss., and to Keokuk Is. alone. “Lower Archimedes 1s.” was also
applied to the lower Iss. (See B. F. Shumard, 1873, Mo. Geol. Surv. Rept.
1856-71, pp. 202-293.) In NW. Ark. and E. Okla. “Archimedes 1s.” was
in early repts applied to Pitkin ls.

Archuleta shale.

Upper Cretaceous: Northwestern New Mexico (San Juan region).

C. [R.] Keyes, 1915 (Iowa Acad. Scl. Proc., vol. 22, p. 260; also Conspectus of geol.
fms. of N. Mex.,, pp. 2, 5). Archuleta shales is here proposed for Animas {m. of
S8an Juan region, which is preoccupied. [On p. 2 he states it consists of 250 ft, of
cgl., uncon. underlying Puerco fm. and uncon. overlying Maxwell shales, Deriva-
tion of name not stated.]

Corresponds to Ojo Alamo ss. and McDermott fm. (both Upper Cret.) of
current nomenclature.

Arcola sand.
A subsurface sand in either Rico fm. or Hermosa fm. of southern San Juan
Co., SE. Utah,

tArctic Miocene.
Name applied in early repts to-plant-bearing rocks in Greenland that are

now classified as Eocene.

Arctomys formation.
Upper Cambrian: Alberta and British Columbia.
C. D. Walcott, 1920 (Smithsonian Mise. Coll,, vol. 72, No. 1, p. 15). Arctomys fm.,
Camb., Alberta, [Walcott fully defined this fin, in Smithsonian Misc. Coll,, vol.
67, No. 8, pp. 461462, Mar. 5, 1923. Underlies Sullivan fm.; uncon. overlies
Murchison fm.; is 1,386 ft. thick; is Upper Camb.)

Arcturus limestone,.

Pennsylvanian: Eastern Nevada (Ely region).

A. C. Lawson, 1808 (Univ. Calif. Pub., Bull, Dept. Geol., vol. 4, No. 14, p. 294).
Argill. and in part sandy 1s. which may be designated Arcturus ghaly ls., although
the shaly character i8 not always apparent. Is easlly distinguished by abundance
and yellow color of its regolith, Thickness 900 to 1,000 ft. Underlies Ruth 1s, and
overlies Ely 1s.

A. C. Spencer, 1917 (U. 8. G. 8. P. P. 96, pp. 26, 28, map). Arcturus ls. was named
for Arcturus mining claim, on which the fm, occurs. Tt i8 400+ ft. thick, and lles
in the broad central syncline of Ely dist. and in SW. corner of Ely quad. In
both places it is partly covered by rhyolite flows or by voicanic tuff. Fossils listed.
Overlies Ely 1s, The “Ruth” 1s8. of Lawson is same as Ely ls.

Ardmore limestone member (of Cherokee shale).

Pennsylvanian: Northwestern and north-central Missouri and southeastern
Kansas.

C. H. Gordon, 1883 (Mo. Geol. Surv. Sheet Rept. No. 2 (vol. 8) p. 20). Ardmore 18.—
Irregular marly and concretionary fossiliferous Is. in Lower Coal Measures of
Bevler quad. (covering parts of Macon, Randolph, and Chariton Countics), sepa-
rated from underlying Lower Ardmore coal by 25 to 30 ft. of sh. with few Inter-
stratifled 18. beds, and from overlying Bevier coal by 6 to 18 inches of clay.
{Later repts give thickness 0 to 10 ft, Is {Hydraullc 1s. of Swallow.]
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R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 56). Most important 1s. in Cherokee
sh, is in upper part. Ardmore I8. has priority for this bed, but Okla, name
Verdigris 1s. has usuge. ' ’

Named for Ardmore, Macon Co., Mo.

Ardness formation.
Mississippian: Nova Scotia.
M. Y. Willlams, 1911 (Canada Geol. Surv. Summ. Rept. 1910, p. 244).

Arecibo formation,
Tertiary : Puerto Rico.

C. P. Berkey, 1915 (N. Y. Acad. Sci. Annals, vol. 26, pp. 10-17). Includes San Scbastian
shales, Ponce chalky Iss., Juana Diaz marls, Juana Diaz sbales, Guanica coral reefs,
and Quebradillas reef lss.

Arenal formation.
Eocene : Mexico,
J. L. Tatum, 1931 (A. A. P. G. Bull,, vol. 15, p. 880). [Assigned to Eo.)

Arendtsville fanglomerate lentil (in Gettysburg shale).
Upper Triassic: Central southern Pennsylvania (Adams County).

G. W. Stose, 1929 (U. 8. G. S, Fairfield-Gettysburg folio, No, 225). Arendtsville fangl.
lentil,—Coarse cgl. of rounded cobble and boulders of qtzite, ss., quartz, and some
aporhyolite in matrix of red'sand, which extends for 20 mi. along foot of Soix_th
Mtn in NE. part of Fairfleld quad., NW. corner of Gettysburg quad. and SE, part
of Carlisle quad. Estimated thickness 0 to 500+ ft, It forms the large hills SW.
and W. of Arendtsville, whence its name. In Carlisle quad. it passes into 1s. cgl.
(unnamed). Is top memb. of Gettysburg sh,

Argenta limestone,
C. [R.] Keyes, 1924 (Pan-Am. Geol, vol. 41, p. 37). Lss., 150 ft. thick, underlying
Park sss., uncon. overlying Bingham gqtzite, and composing basal fm. of Aubreyan
series in Utah, [Derivation of name not stated.]

Argentine limestone.
Pennsylvanian: Eastern Kansas.

R. C. Moore. 1931 (Kans. Geol. Soc. 5th Ann. Field Conf. Guidebook, correlation
chart). Argentine Iy, new name. Underlies Island Creek sh. and overlies Lane
sh. Basal part of Lansing group redefined.

R. C, Moore, 1932 (Kans. Geol. Soc. 6th Ann. Field Conf. Guidebook, pp. 92, 97).
[See under Wyandotte ls. Derivation of name not stuted. On p, 46 Argentine Is.
iz described as consisting of 10 to 82!4 ft. of white irregularly bedded 1s. On
p. 92 Moore states that Argentine ls. replaces what had been called Iola 1s. at
Kansas City.]

G. E. Condra, 1933 (Nebr. Geol. Surv. Paper No. 4, p. 11). Argentine ls. iz the
“Iola" at Kansas City, but according to Kans., geologists it is higher in section
than Iola at type loc.

N. D, Newell, 1935 (Kans. Geol, Surv. Bull. 21, pp, 18, 59-60). Argentine I3. memb.
of Wyandottc ls. consists of 20 to 30 ft. of light-gray, thin-bedded, wavy ls.,
underlying Island Creck sh. memb, and overlying Quindaro sh. memb. Named
for Argentine railway station, Kansas C_lty‘ Kang. Type exposure in a quarry
S. of 26th and Metropolitan Ave. Comprises main part of so-called Iola ls. of
Mo. and NE. Kans., which is younger than true Iola ls.

R. C. Moore, 19368 (Kans. Geol. Surv. Bull, 22), stated that Newell is author of thils
name,

fArickaree shale.

Upper Cretaceous: Northwestern Kansas.

¥. W. Cragln, 1896 (Colo. Coll. Studies, vol. 8, p. 52). Arickaree shales.—Light.
colored, olive, yellowish, and brownish fossiliferous gray shales referred to lower
part of Fox Hills div. Overlie Lisbon shales.

Conflicts with better established name (Arikaree) for a Mio. fm, These
beds belong to Pierre sh. No beds of Fox Hills age are known in Kans,

Named for Arikarce River, Cheyenne Co.
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Arido sandstone.

Jurassic: Northeastern Arizona.

C. [R.1Keyes, May, 1936 (Pan-Am. Geol. vol. 85, No. 4, pp. 803, 308). Zunian
geries divided Into (descending) McElmo shales, Lohall ss., Montezuma shalés,
and Arido 8s. The latter 3 fms. correspond to LaPlata beds of Cross. The Arido
replaces Gregory's preoccupied name Navefo 88, and 1g named for Arido Creek,
in N. part of Navajo Reservation.

This ss. appears to correspond to Wingate ss. of U. 8. G. S. classification.
(See A. A. Baker, C. H. Dane, and J. B. Reeside, Jr.,, 1936, U. 8. G. 8.

P. P. 183, chart opp. p. 37.)

tArietina bed. )
A paleontologic name applied in some early Tex. repts. to the Lower Cret.
beds later named Del Rio clay.

Arikaree sandstone.
Miocene: Western Nebraska, southeastern Wyoming, southern South Da-
kota, and northeastern Colorado.

N. H. Darton, 1899 (U. S. G. 8. 19th Ann. Rept.,, pt. 4, pp. 732, 735, 742, 743-748,
pls. 82, 88, 84, 85, 88). Arikaree fm.—S8erles of gray sands, everywhere character-
ized by layers of dark-gray concretions which often have a ‘tubular form, under-
lying Ogallala fm. in western Nebr. with distlnet erosional uncon. and overlap.
Rests (usually conformably) on Gering fm., where that fm. is present; wbere
Gering is absent, on Brule clay. There is possibility upper memb. of Gering fm.
may be basal part of Arikaree fm. The Arikaree enters Nebr. from Wyo., and thins
out beneath Ogallala fm. in E. part of Banper Co. Thickness 400 ft. in Scotts
Bluftf Co. and 500 ft. In Sioux and Dawes Countles, the thickness increasing as the
Arikaree displaces the Ogallala fm. northward. Extensively exposed along Nio-
brara River, apparently to E. of Valentine, and occasionally geen along W. edge of
sand-bill dist., but not yet distinctly recognized in region drained by Loup Forks
or along Platte River E. of Cheyenne Co. In upper part are beds containing the
large Daemo; iz of Barbour. The fm. includes large amount of voleanic ash as a
general admixture in its sediments as well as in beds of conslderable extent and
thickness. Also contains a number of channels filled with cgl., The name Arikarev
is applied to the fm. because Arikaree Indians were at one time identifled with
area in which it is most largely developed.

N. H. Darton, 1993 (U. 8. G. 8. P. P. 17), mapped Arikaree fm. across
western northern Nebr. up to S. Dak. line, but did not show any Ogallala
above it in that area. In 1909 (U. 8. G. 8. W. 8. P. 227) Darton mapped
Arikaree fm. across southern 8. Dak. from near Fall River Co. on W. to
beyond Missouri River on E., did not show any younger fm., and did not
mention presence of Ogallala fm. in S. Dak.

According to H. F. Osborn, 1909 (U. S. G. S. Bull. 361, p. 65), the Arikaree
of NW. Nebr. and SE. Wyo. is all of lower Mio. age, while the Arikaree
of northern Nebr. and adjacent Little White River region, S. Dak., in-
cludes upper Mio. and late middle Mio. deposits equiv. to lower part of
Ogallala fm. of SW. Nebr.,, and these late middle Mio. deposits are
separated from beds equiv. to lower Mio. Arikaree of NW. Nebr. and SE.
Wyo. by a big hiatus.

H. F. Osborn, 1912 (Geol. Soc. Am. Bull,, vol. 23, pp. 247, 249), assigned
Arikaree fm. of 8. Dak. to Mio. and Olig. In 1918 (Am. Mus. Nat. Hist.
Mem., n. s, vol..2, pt. 1, pp. 8, 12) he stated that Arikaree fm. includes
some Plio., lower Mio., and possibly some upper Olig.

E. L. Trozxell, 1922 (Geol. Soc. Am. Bull,, vol. 33, p. 210), stated that study
of vertebrate fossils in Marsh collection leads to conclusion Arikaree fm.
is upper Olig.

See also Oak Creek fm., Little White River beds, and Ogallala fm,
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H. J. and M. C. Cook, 1933 (Nebr. Geol. Surv. Paper No. 5), stated that
vertebrates of “Arikaree” fm. are Mio. and upper Olig. But G. E. Condra,
preface to same book, stated that he believes the Gering (the equiv. of
lower part of Arikaree) is Mio. and not Olig., as classified by H. J. and
M. C. Cook. This would assign all of Arikaree to Mio., which is pres-
ent age designation of U, 8. Geol. Survey.

Arisaig series.
Silurian: Nova Scotla,
. J. W. Dawson, 1860 (Capadlan Nat., vol. 5, pp. 135-137).

tArizona slates.
tArizonan.
tArizonian slate.

Pre-Cambrian: Southeastern Arizona.

W. P. Blake, 1883 (Eng. and Min. Jour, vol. 35, p. 254). Arizonian sl.—An
extensively developed fine-gralned mica gl This fm. is very ancient, and is
lithologically and to all appearance the equiv. of the Taconic slates of Berkshire,
Mass., and the Vermont extensions. It is extensively developed In Ariz, and
being one of the primal series of fms. and fundamenta! bedrocks of the territory,
in and upon which such a variety of later fms. are grouped, it deserves the dis-
tinguishing name of Arigonian sl.,, which I shall apply to it. It is extensively
exposed to view along the sides of Queen Creek Valley, W. of town of Pinal, where
it may be seen in a highly contorted, twisted condition traversed by innumerable
veins of white quartz, also contorted, and often doubled back and forth upon
themselves, This sl. extends to SW., flanking the granitic masses of Pinal Range,
and is there much traversed and brokem up by granitic intrusions. This rock
finally disappears, westward, under the post-tertiary fms. of Gila plains,

Same as Pinal schist. Has also been spelled Arizonan and called “Arizona
slates.”
4

Arkadelphia marl. (In Navarro group in Texas.)
Upper Cretaceous (Gulf series): Southwestern Arkansas, northwestern
Louisiana, and northeastern Texas.

R. T. Hill, 1888 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 2, pp. 53-56, 188). Arka-
delphia shales.—Alternating bands of marine blue clay and white or orange-
colored sands, § ft. thick. (Uncon. overlies Washington or High Bluff (Cret.)
greensands, and underlies Quat. gravels and clays. Basal fm. of Eocene Camden
serles.

A. C. Veatch, 1908 (U. 8. G. 8. P. P. 46, p. 28). The dark laminated clays which
overlie Nacatoch sand and form the “blue dirt” of well drillers along line of Iron
Mtn Ry from Arkadelphia to Texarkana were named by HIll in 1888 the Arka-
delphia shales, from outcrops at Arkadelphia, Clark Co., Ark. These beds contain
uppermost Cret. fossils for 100 to 200 ft. above Nacatoch sands, the fossil-bear-
ing beds being well developed on Yellow Creek 3 to 4 mi. NW. of Fulton, 5 to 6
mi. N. of Hope, N. and NW. of Emmet, and at Arkadelphia. Thus far no fossils
have been found in upper portion of this fm,, which extends without any apparent
break to the Eocene sand beds forming the sandy hill§ 8. of Iron Mtn Ry. Thick-
ness 200 to 300 ft. at Arkadelphia, 500 ft. at Lanesburg, 500 to 600 ft. at Hope and
Spring Hill, and 500 ft. at Texarkana and Shreveport.

C. H. Dane, 1929 (Ark. Geol. Surv., Bull. 1). The outcrops near Arkadelphia are
now known to be upper part of the Nacatoch, which is unusually well stratified
and consists of alternating clay and sapd in this vicinity. The outcrops along
Mine Creek are part of the clay phase of Tokilo fm. KExact location of outcrops
cited [by Hill] in southern Hempstead Co. is not known to writer, but a locality
about half way btw. Fulton and Washington might be either in uppermost Naca-
toch or possibly in lowest, part of marl now defined as Arksadelphia. The “dark
laminated clays” which according to Veatch are well developed on Yellow Creek
3 to 4 mi. NW, of Fulton, 5 to 8 mi. N. of Hope, N. and NW. of Emmet, are not
the “blue clay and yellow sangd outcropping in viclnity of Arkadelphia” to which
Hill first applied the name Arkadelphia, and a new name would have been desirable.
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The name. however, has now becomé firmiy entrenched In geologie literature, al-
though somewhat modificd from the sense in which it was used by Veatch; and it
now seems best to retaln it, although with the clear undprttandmg that.the fm.
typically oiitcrops 2 to 3 mi. NW. of Fulton and at numerous localities 5 to 7 mi.
N. and NW of Hope. Thickness 120 to 160 ft. It is posdible basal few ft. of fm.
outcrops, though not typlcally, at Ark&delphlu and this i§ an additional reason
for retentlon of the name,

Top fm. of Upper Cret: or Gulf series in SW. Ark. Uncon. overlies Naca-
toch sand ard uncon. underlies Midway fm. According to 1925 and 1926
studies of L. W, Steplienson and C. H. Dane, marl is more appropriate
litlivlogic designation than either shale or clay, by both of which namies
it has been called.

Arkadelphia clay. _
Same a8 Arkadelphia marl, the present ddopted name.

tArkansan series.

Pennsylvanian: Western Arkansas and eastern Oklahoma.

C. R. Keyes, 1901 (Iowa Acad. Scl. Proc., vol. 8, pp. 119—132) Arkdnsan aeries.—
Series of coal medsures, 0 to 18,000 ft. thick, representing pructically uninter-
rupted deposltnon and locaily underlylng Des Moines seriés and overlylng Mlssls-
sipplan series Limlted above by base of Cherokee sh., or base of Grady coal in
Okla., and limited below by top of Miss. Includes (descendlng) Sebastian, Spadm,
Norristown; Boonville, Appleton, Danville, and Millstone grit terranes. Repre-
ents, locally, lower part of Penn. series. [In 1931 Keyes replaced this name
with Yellian series.]

Nained for valley of Arkansas River, Ark. and Okla.

tArkansas marls. .
Miocene (upper) and Pliocene: Cerntral southern Colorado.

F. V. Hayden, 1869 (U. 8. Geol. Surv. Colo. and N. Mex. 3d Ann. Rept., pp. 75-91).
In valley of the Arkansas N. of Poncha Pass s a fine developmerit of light- co]ored
marls, doubtless of same #ge as Santd Fe marls, which I have defignated by, name
of Arkansas maris. ‘They occupy entire valley of the Arkansas, which is 40 mi.
long and 5 to 10 mi. wide. Assigned to Plio.

Same as Senta Fe fm., of upper Mio. and Plio. age.

TArkansas sandstone.
Pennsylvanian and Permian: Central southern Colorado.

F. M. Endlich, 1874 (U. 8. Geol. and Geog. Surv, Terr. Tth Ann. Répt., p. 312).
Arkansas ss.—Red ss., 5,000+ ft. thick. In Sangre de Cristo Range the sss, are
interstratlﬂed with lss. and shales and rest directly on granite, Assigned to
Carbf. s overlain by gray and bluish lss. and underlain by gray saccharoidal
1s. Naméd for proximity to Arkansas Rivér.

F; M. Bndlich, 1878 (U. 8. Geol. and Geog. Surv. Terr, 10th Ann. Rept., p. 128).
Arkansas ss. assigned to Upper Carbf. Thickness 2,400 tow 4,000 ft. Consists of
red ss8. and shale. Oceclrs along Arkansas River and in Sangre dé Cristo Range.

C. E. Slebedthal, 1910 (U. 8. G. 8. W. 8. P. 240, p. 36). Looking up valley of
Willow Creek Park, SE. of Crestone, is a ledge of cgl, here called puddingstone
cgl., because many of the bowldérs in it are themS$elves conglomeratlc, which was
called “Arkansas sg.” by Endlich.

Arkansas novaculite.

Middle and Upper (?) Devonian: Southwestern Arkansas and southeast-
ern Oklahoma,

L. 8. Griswold, 1892 (Ark. Geol. Surv. Ann. Rept. 1890, vol. 3, pp. 57-61, 69, 85,
87-113). Arkansas stone (aiso repeatedly called Arkansas novaculite].—True
novaculite which occurs associated with shales into which it grades through
opaque flinty layers. Rescmbles chert in struecture, composition, and manner of
occurrence. Thickness 500 or 600 ft.,, which generally includes some flinty
shales and soft shales or 8ss. The novaculites proper are the prominent members,
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however, and occur in massive beds from few inches to 12 or 15 ft. thick. All
highly siliceous rock except occasional sss. is novaculite or flinty sh.; there is no
true chert or flint, although hard spots or masses are called flint by quarrymen.
The Arkansas stone is a typlcal memb. of the novaculite fm., in which the two
stones (Arkansas povaculite and Ouachita stone) occur.

A. H. Purdue, 1909 (Slates of Ark, Ark. Geol. Surv., pp. 30, 39—40). Arkansas
novaculite.—Massive white and variegated novaculfte with alternating flint and
sh. layers in upper half. Lower 300 ft. wholly novaculite. Thickness 0 to 800
ft. Uncon. underlies Fork Mtn sL and overlies Missouri Mth-sl.

H. D. Miser, 1917 (U. S. G. S. Bull. 660, p. 66). Arkansas novaculite consists of 3
lithologic divisions: A lower one made up almost entirely of massive white no-
vaculite, at whose top is one of the two manganese hgrizons; a middle one con-
sisting mainly of thin layers of dense dark-colored novaculite interbedded with
sh. and having a cgl. of local distribution at its base; and an upper one consisting
chiefly of massive, highly cale. novaculite which also yields manganese., Thick-
ness 250 to 950 ft. Uncon. underlies Stanley sh. and overlles Missouri Mtn sl
Some sh. at base of Stanley sh. has in places been altered to sl, to which name
“Fork Mtn sl."” has been earlier applled.

The upper part of lower memb. contains Middle Dev. fossils; the lower
part of middie memb. contains fossils that were identified by E. O. Ulrich
as Upper Dev. (Genesee); the upper memb. may be post-Dev. (See
H. D. Miser and A. H. Purdue, U. S. G. S. Bull. 808, 1929, pp. 57-59.)

C. L. Cooper, 1933 (Geol. Soc. Am. Bull, vol. 44, No. 1, p. 211). At Caddo Gap,
Montgomery Co., west-central Ark., the Arkansas novaculite is 900 ft. thick and
typicai of the fm. in Ouachita Mtns. It is divisible Into 3 lithologic units (de-
scending) : (1) Mostly massive calc. novacullte; (2) interbedded dark-colored
dense novaculite and gh.; (3) almost entirely massive thick-bedded novaculite.
Ulrich, on basis of fossils from novaculite beds near Ti, Okla., holds that the
lower div. Is of Onondagan age. Evldence furnished by conodonts indicates upper
and middle divisions are Miss. Of 45 sp. in the novaculite, 27 occur in the Wood-
ford, 13 in the Hardin, and 17 in the Chattanooga. The fm. therefore should be
redefined. Writer suggests Ceddo Gap for Miss. part when necessary detailed
mapping has been done. [Proof that the beds referred to are Miss. is lacking.
The U. 8. Gevl. Survey still classifies them as Dev. (?).]

Named for quarries in Ark. and for fact that the quarried rocks have long
been known to the trade as Arkansas novaculite. It is the principal fm.

of Quachita Mtns.

Arkansas black marble.
Trade term for very fine-grained, even-textured, and uniformly shaded
black marble occurring in large quantities in Fayetteville and Pitkin fms.
(both of Miss. age) of northern Ark.

Arkona.
Name applied to a glacial lake, of Pleist. age, in Great Lakes region. (See
U. 8. G. S. Mon. 53, 1915, p. 469.) .

Arkona beds.
Devonian: Ontario.
A. W, Grabau, 1917 (Jour. Geol,, vol. 25, p. 341).

Arlington formation.
Mississippian: Northern California (Taylorsville and Lassen Peak regions)-

J. S. Diller, 1892 (Geol. Soc. Am. Bull,, vol. 3, pp. 370-394). Arlington beds.—
Slates and sss. with traces of cgl.; 5,700 ft. thick. No fossils, but as they le
beneath Shoo Fly beds at one end and are associated with Sil. slates at the other,
they are regarded as probably belonging to upper Paleozoic. Older than Shoo Fly
beds and younger than Taylor[s]ville slates.

J. S. Diller, 1908 (U. 8. G. 8. Bull. 353). Arlington fm.—Chlefly fine, gray, thin-
bedded ss., with some sh. in part silicified and a few beds of cgl. Ip lower memb.
yellowish shales prevail and grade up into the shaly and thin-bedded greenish
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gray 88. of middle memb., which is well exposed in bold escarpment of Arlington
Heights. In upper memb., which is well exposed about Crystal Lake, slaty gray
shales are most abundant, with local cgle. and highly silicifted red jaspery portions
near top. Measured thickness 5,700 ft. Is separated from overlylng Shoo Fly fm.
by great thickness of Taylor meta-andesite. Is younger than Taylorsville fm.

Named for Arlington Heights, Plumas Co., which is composed of the fm.,
and where middle memb. is well exposed.

Arlington lake beds.

Pleistocene and late Tertiary: Central northern Oregon.

E. T. Hodge, 1930 (Monthly Weather Rev., vol. 58, pp. 405-441). Arlington lake
beds.—Lake beds and stream gravels of white ash, diatomaceous material, and
gray silts, 200 ft. thick. Furnish evidence of perlod of extensive flooding of
Cascade Range at a time contemp. with deposition of The Dalles and Madras fms.
Underlie extensive morainal deposits and bear on thefr surface enormous glacial
erratics. Occur on 8. side and very close to Columbla River. Greatly eroded.
Once extended as far 8. as Willamette, as far W. as The Dalles beds, as far N as
N. side of Columbia River, and unknown distance to E. Convictlon prevails that
Dalles, Madras, and Arlington fms. represent a perlod of aggradation during first
glacial stage.

E. T. Hodge, 1931 (Geol. S8oc. Am. Bull, vol. 42, No. 3, pp. 924-968). Early Pleist.
fossils in gravels of Arlington fm. near Umatilla. ‘Uncon. overlies Columbla

River basalt (Mio.).

E. T. Hodge, 1932 (Univ. Oreg. Pub., Suppl. to Geol. Ser., vol. 1, No. 5). Arlington
lake beds.—Pleist. fossils in older gravels. Perhaps part of fm. is Recent. The
name i8 not wholly distinctive of this fm., and in later publications we propose to
call it Shutler fm. On E. side of Deschutes River the fm. intergrades with Madras
fm. Lies uncon. on Columbia River basalt. The lake beda and gravels occur as
erosional remnant patches up to elev. of 1,750 ft.

The town of Arlington is near Shutler.

tArlington traps.
Name applied by N. H. Darton (U. S. G. S: Bull. 67, 1890), to several small
sheets of Palisade diabase (Intrusive) near Arlington, Hudson Co., N. J.

Arlington moraine.
Pleistocene (Wisconsin stage) : Northeastern Illinois. (See M. M. Leighton,

16th Int. Geol. Cong. Guidebook 26, 1932, pl 2.)

Arlington Heights moraine.
Pleistocene { Wisconsin stage) : Northeastern Illinois. (See M. M. Leighton,

16th Int. Geol. Cong. Guidebook 28, 1832, p. 15.) See also Tinley Park
moraine.

Armendaris limestone.

Ordovician: New Mexico.

C. R. Keyes, 1915 (lowa Acad. Scl. Proc., vol. 22, pp. 259, 260). Armendaris las.—
Lss.,, 300 ft. thick, underlying Montoyan series and uncon. overlying late Camb,
gtzites (Lone terrane) in N. Mex. The main body of Early Ordovicie 1ss. well
displayed In Sierra de los Caballos. [Derivation of name not stated.)

Armenia limestone lentil (of Oswayo formation).
Devonian or Carboniferous: Central northern Pennsylvania (Bradford

County).

H. S. wWilliams and E. M. Kindle, 1905 (U. 8. G. 8. Bull. 244). Armenia ls. lentil of
Oswayo fm.—Is No. 29 of Armenia Mtn section, Bradford Co. Contains probably
not more than 25 per cent of llme, but since no other bed in section above the
Chemung contains an appreciable quantity of llme, it is regarded as a 18. Thickness
10 to 26 ft. Lies 149 ft. below top of Oswayo fm. Contains Carbf. fish remains.
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Armstrong member (of Cuyahoga formation).

Mississippian : North-central Ohio (Wayne County).

G. W. Conrey, 1921 (Ohio Geol. Strv., 4th ser.,, Bull. 24, p. 54). Armstrong memb.
of Cuyahoga fm.—Greenlsh buff, fine-grained ss., 25 to 35 ft. thick. Upper part in
layers 2 to 6 inches thick; lower 25 ft. massive, irregularly bedded, with marked
tendency toward lenticular beds. Underlies ‘Black Hand memb. and overlles Bur-
bank memb. Named for exposure near village of Armstrong, Wayne Co.

Armuchee chert.
Lower and Middle Devonian: Northwestern Georgia.

C. W. Hayes, 1902 (U, 8. G. 8. Rome folio, No. 78, p. 3). Armucheec chert.—
Rusty, sandy, bedded chert, at places grading into ferruginous ss. Thickness 0 to
50 ft. TUnderlies Chattanooga sh. and overlies Rockwood fm. on N. side of
Coosa Valley, NW. of Coosa fault. Probably contemp. with Frog Mountain ss.,
of Oriskany age, which is present in only SW. cormer of Rome quad.

C. Butts, 1927 (U. 8. G. 8. Bessemer-Vandlver folio, No. 221, p. 10). Typical
Frog Mtn ss. is all of Onondaga age. It extends NE. into Ga., where it is
present in Lavender Mtn and in Horseley Mtn, about 1 m. W. of Rome, and
wag mapped by Hayes in Armuchee chert. In both of these mtps this ss.. ls
immedijately underlain by fossiliferous chert which belongs to Armuchee chert of
Hayes as described in Rome folio.

Named for exposures around Armuchee, Floyd Co.

Arnheim shale. (In Richmond group.)

Upper Ordovician: Southwestern Ohio, southeastern Indiana, and west
central Kentucky and Tennessee.

A. F. Foerste, 1905 (Sci., n. s.. vol. 22, p. 150), Arnheim bed introduced to replace
preoccupted name Warren. Consists of sh. and clay, with nodular clay layer at -
top. Thickness 63 ft. Underlies Waynesville bed and overlies Mount Auburn
bed [upper part of McMillan fm.].

Adopted to include at top beds called by A. F. Foerste Fort Ancient div.
of Waynesville, which, because of fauna and strat. break at their top
more properly belong to Arnheim than to overlying Waynesville, ac-
cording to E. O. Ulrich and C. Butts. Foerste also originally stated that
his Fort Ancient div. is more closely related faunally to Arnheim than
to Waynesville. In Ohio the Arnheim is chiefly sh. and is called Arnheim
8h.; in Ind. and Ky. it consists of clay and sh. with Is. layers and is
called Arnheim fm.; in Tenn. it is wholly 1s. and is called Arnheim ls.
Basal fm. of Richmond group.

Named for Arnheim, Brown Co., Ohio.

Arnheim limestone.
Upper Ordovician: Western Tennessee. See under Arnheim sh.

Arnold amygdalaid.

Pre-Cambrian (Keweenawan) : Northern Michigan.

Local name, in use many years. Used by B. S. Butler in U. 8. G. S. P. P.
144, 1929. Is same as Ashbed amygdaloid. The mineralized part is
the Arnold lode.

Named for occurrence in Arnold mine, Keweenaw Co.

Arnold flow.
Includes Arnold amygdaloid and underlying trap.

Arnold member (of Deese formation).
Pennsylvanian: Central southern Oklahoma (Carter County).

C. W: Tomlinson, 1928 (Okla. Geol. Surv. Bull. 40Z, p. 15). Arnold membd., near
middle of Deese fm., N. of Ardmore, includes a fossiliferous Is. up to 50 ft,
thick.
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C. W. Tomlinson, 1928 (OKkla, Geol. Burv, Bull. 48, pp. 36-88). Arnold memb.,
near middle of Deese fm., consists of (descending): (I) Medium-grained massive
buff ss., 50 ft.; (2) sh., 50+ ft.; (3) ls. (fossiliferous, thin-bedded, more or less
earthy and lumpy, interbedded with cale. sh.,, and ecarrylng lenses of smoky
chert), 50+ ft.; (4) 100+ foot interval; (5) richly fosslliferous shales associated
with float or amoky chert. Named for Arnold’s Reef, on Arnold farm, in sec.
83, T. 38, R. 1 B. [Colcmnar sectlon on pl. 18 showa 1,900+ ft. of strata btw.
Arnold memb. and uaderlying Devil’s Kitchen memb. of Deese fm.)

See also C. W. Tomlinson, A, A. P. G. Bull, vol. 18, No. 8, 1934, p. 1088.

Arnoldsburg sandstone. (In Monongahela formation.)
Pennsylvanian: Western West Virginia and eastern Ohio.

R. V. Hennen, 1911 (W. Va. Geol. Surv. Rept. Wirt, Roane, and Calhoun Counties,
pp. 57, 202, 505). Arndddsburg ss.~—~—Coarse brown and gray ss. forming high
pebbly cliffs, Thickness 25 to 45 ft. Lies 40 to 50 ft. below Uniontown ls. and
overlies Lower Unlontown coal. Named for Arnoldsburg, Calhoun Co., W. Va.

Arnoldsburg limestone. (In Monongahela formation.)
Pennsylvanian: Eastern Ohio and northern West Virginia.

W. Stout, 1929 (W. Va. Acad. Scl. Proc., vol. 3, pp. 140, 148). Arnoldsburg Is.
(new) §s a buff hard stratum occupying most of interval btw. Fulton green sh.
nd Arnoldsburg ®s. in northern pan-handle region of W. Va. and belonging
ust below borizon of Lower Uniontown coal. Thickness 0 to 15 feet. Named
for association with Arnoldsburg ss. -

R. E. Lamborn, 1930 (Ohio Geol. Surv., 4th ser., Bull. 35, pp. 181, 244-247). In
many partg of W. Va. and eastern Ohio the Is. btw. Unlontown coal and Fulton
green sh. is divided into 2 well-defined 1s. horizons separated from each other
by aren. sh. or ss. The lower part of this ls. lies in contact with or closely
above Fulton sh.,, and upper part 1s usually a few ft. below Uniontown coal
D. B. Reger of W. Va. Geol. Burv. proposes to restrict Uniontown 3. to that
part which lies closely below Uniontown coal and to use Arnoldsburg for the Is.
which lles close above Fulton green sh. The term Arnoldsburg is hereby accepted
by Ohio Geol. Surv. and will be used in this and subsequent repts on Monongahela
gerles of this State. The Uniontown 18, formerly included Arnoldsburg ss. and
Arnoldsburg 1s. horizons. [Thicknesses of Arnoldsburg ls. given by Lamborn
range from 3 to 12 ft. in Jefferson Co., Ohio, but In some sectlons the name
Undontowon 18. is applied to all the lss. and shales overlying Fulton green sh.]

D. B. Reger, 1831 (Ill. Geol. Surv. Bull. 6Q, pp. 217-239), in generalized section
of Moriongahela fm. of W. Va., gave following downward succession: Uniontown
coal, 0 to 2; gray or red sh, O to 10; Uniontown ls.,, 0 to 15; red or greem gh.
with thin sss. and lss., 44 to 59; Arnoldsburg ss., 25 to 80; sh., 0 to 5; Lower
Uniontown coal, 0 to 1; Arnoldsburg ls., yellow, fresh-water, 0 to §; Fulton green
gh., 0 to §5.

W. Btout, 1931 (Ill. Geol. Surv. Bull. 80, p. 212), in generalized section of Monon-
gahbela fm, of Ohio, gave following downward succession: Uniontown coal, 10
inches; Uniontown sh. and ls, 5 ft.; Arnoldsburg ss., 8 ft.; Arnoldsburg coal
absent ; Arnoldsburg 1s. and cale, sh., 87 ft.; Fulton green sh., 4 ft,

Arnott moraine.

Pleistocene (Illinolan): North-central Wisconsin.

8. Weldman, 1907 (Wis. Geol. and Nat. Hist. Surv. Bull. 16). Named for Arnott,
Portage Co.

Aroostook limestone.
Silurlan: Northeastern Maine (Aroostook County).

H. 8. Williams, 1900 (U. 8. G. 8. Bull. 165, pp. 21, 44-45). Under name Aroostook ls.
are grouped the calc. shales and slates covering large part of eastern twp of
Aroostook Co, The Aroostook River cuts them from Wade Twp to its junction
with the St. John. The few fossils indicate Clinton age. Is regarded aa older
th;‘n 8heridan ss. and Ashland sh, and ls. and as representing base of Bil. in thig
reglon.
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Aroostook Falls diabase. _

Age (?): Northeastern Maine (Aroosto'ok Cotunty).

H. E. Gregory, 1800 (U. 8. G. 8. Bull 165 pp. 115, 175—177) Amoataok Falls
d‘abaae—Duk—gray rock, with characterisﬂc lamprophyric appearance. Ocourq
In a number of dikes cutting the b]uc 1s. of the reglon. Named for cccurrence
at Aroostook Falls, Aroostook Co.

On 19838 geol. map of Maine, by A. Kelth, the diabise of Aroostook Oo ig
mapped in block demgnated “mainly Sil but some of Dev. age.”

Arpin conglomerate and quar;_z_ige. ] - o

Pre-Cambrian (upper Huronian): Central northern Wisconsin (Wood
County). )

S. Weidman, 1907 (Wis. Geol. Nat. Hist; Surv. Bull. 16, p. 266). Arpin ‘cgl, and
qtzite.—Qtzite, probably 200 to 500 tt thlck which resembles’Baraboo qtzite.
Exposed immediately 8. of Arpin, Wood Co. Conta(ns pebbles of Powérda Bluff
qtzite, Is either upper or middle Huronian,

C. R. Van Hise and C. K. Leith, 1911 (U. 8. G. 8. Mon. 52, chart opp. p. “598),
assigned this fm. to “Anlmikle group (upper Huroman) "

Arrastre quartiite,
Probably Lower Cambrian: Southern California (San Bernardina Couuty)

F. E. Vaughan, 1922 (Calif. Univ. Pub,, Dept Geol Sci Bull vol. 13 No. 9
344, 351, 352-365, and map). Arrasire qtzzte-—'l‘he oldest sedimentarles poslti ly
identified as such {n the region. Qtzites and quartzose schlsts chleﬂy thln
bedded, in beds less than 6 inches thick. Differs from Saragosaa qtzlte in that
it contains no beds up to 5 and 10 ft. thlck of pure qtzlte, no piire 8aC-
charoidal qtzite, no coOarse angular grits, pebble cgl or cross beddlng Na fossﬂs
found. Grades into Furnace 1s. above. Floor on which it was laid down has been
destrayed by granite intrusions.

Named for Arrastré Creek, San Bernardino Cé.

Arriban series. ) o .
A time term applied by C. R, Eeyes (Sci., n, s, vol. 23, p. 921, and Am.
Jour Sei., 4th, vol. 21, pp. 298-300; 1906) to 500, ft. of sss, said to uqder-
lie his Llano Esticadan series, to ov erlle his Wﬂsatchan series in N Mex -
and to include Santa Fe fm. and Gallsteo ss. Derivation of name nét
stated.

Atrrowhead limestone member (of Monte Cristo limesfone).
Mississi'ppian (middle) : Southeﬂstern Nevada (Goodsprmgs region)

D.F. Hewett 1931 (U. 8. G S P. P. 182, pp. 9, 18, ete.). An'owhead 1s. memb.—
Alternatlng layers of thin-bedded blie and gray 1s. and gray sh.; hlghly fossilif-
erous; no chert. Thickness 10 to 20 ft. Underlies Yellowpine 1s. and O\erlies
Bullion dol.,, all members of Monte Cristo 1s. Named tor Arrowhend prospect.
sec. 9, T. 24 8., R. 58 E., Goodsprings quad. Fosslls (listed) are mlddle Mlss,
according to G. H Girty.

?Arrowmlnk arkosia gnéiss.

Pre-Cambrian : Southeastern Pennsylvania (Philadelphn reglon)

F. Bascom, 1904 (Am. Jour. Sci., 4th, vol. 17, p.. 143) Arrowmink arkoaic gneias
correlated with Baltimore goelss. [In U. 8. G. 8. Phlladelphia follo No. 162.
1909 Baltimore gneiss was used and Miss Bascom states (Dec. 5, 198€) that
later work has not changed this identiﬂcation]

Artoyo formation. (In Clear Fork group.)
Permian: Central Texas (Taylor and Runnels Counties region).
J. W. Beede and V. V. Waite, 1918 (Univ. Tex. Bull. 1816, pp. 45-46). [See 1918
entry under Abilenc fm.]
Most geologists (including U. 8. Geol. Survey and Tex. Geol. Survey, Sellards,

1933) now include Arroyo fm. in Clear Fork group, but some geologists have
included it in Wichita group.
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Arroyo Seco gravel.

Pleistocene: Northern California (Mokelumne River Basin).

A. M. Piper, H. 8. Gale, and H. E. Thomas (U. 8. G. 8. W. 8. P. 780, in press).
Arroyo Seco gravel—Water-worn cobbles, gravel, and sand derived chiefly from pre-
Cret. crystalline rocks. Is a pediment gravel that mantles the dissected Arroyo
Seco pediment in Arroyo BSeco Land Grant, along W. front of Bierra Nevada.
Thickness 0 to 19 ft. Contemp. sediments presumably exist to much greater thick-
ness beneath cover in axis of California trough. Underlies Victor fm, and uncon.
overlles Laguna fm. (Plio. ?).

Artemisa limestone.
Cretaceous: Cuba.
J. W. Lewls, 1932 (A, A. P. G. Bull, vol. 16, p. 537). [Assigned to Jurassic or
Cret.]

Artemisia gravel.

Pleistocene : Great Lakes region (Ontario and Michigan).

W. E. Logan, 1863 (Canada Geol. Surv. Reptg 184363, pp. 887, 908-909). Artemisia
gravel—A belt of loose gravel, stretching southward across the peninsula of west-
ern Canada from near Owen Sound to Brantford, a distance of 100 mi. Average
breadth of belt 23 mi. Covers total area of more than 2,000 sq. mi. The gravel
is all well rounded and generally coarse; often constitutes what might properly
be called shingle, being loose and free from any admixture of clay; and it is
distinctly stratified. After forming a northward spur in Eupbrasia Twp it reaches
Beaver River in the N. of Artemisia. Relations to Algoma sand and to Saugeen
clay not fully determined. [In table on p. 887 it is placed btw. Baugeen clay
below and Algoma sand above.] Near Brantford it rests on Erje blue clay.

J. W. Spencer, 1890 (Geol. Soc. Am. Bull, vol. 1, pp. 85-86). Artemisia gravel of
Canadian Survey includes sand, gravel, and even till deposits of all kinds and ages.
The term should be restricted to the ridges occupying position of the very high-
level beaches, Named for Artemisia Twp, Ontario.

Artesia sand.
Subsurface sand, of Perm. (probably Capitan) age, in Artesia field, Eddy
Co., N. Mex.

Arthrodiran sandstone.
Upper Devonian: Central Arizona.
See Sycamore Creek ss., also Jerome fm. Paleontologic name, based on con-
tent of fishes of group Arthrodira.

Artibonite group.
Miocene : Haitl
W. P. Woodring, 1922 (Halti Geol. Surv., Strat. and structure of central plain,
Washington). Includes Las Cahobag fm., Thomonde fm. and Maisade tongue, and
Madame Joie fm,

Arundel formation. (Of Potornac group.)

Lower Cretaceous: Eastern Maryland.

W. B. Clark, 1897 (Md. Geol., Surv. vol. 1, pp. 156, 190). Arundel fm.—Series of
large and small lenses of iron-ore bearing clays which occupy ancient depressions
in surface of Patuxent fm. The largest lenses nearly 125 ft. thick. The clays
are highly carbonaceous. Lignitized trunks of trees are often found in upright
position with their roots still intact. Vast quantities of nodules of iron carbon-
ate are scattered through the tough dark clays. In upper part of fm. the car-
bonate ores have changed to hydrous oxides of iron. Fossils mainly dinosaurian
remains. Uncon. underlies Patapsco fm. Included in Potomac group, Named for
Anne Arundel Co.

Arvonia slate.
Upper Ordovician: Central Virginia (James River region).

T. L. Watson and 8. L. Powell, 1911 (Am. Jour. Sci., 4th, vol. 31, pp. 36-43).
West of Blue Rldge the Martinsburg sh. [Upper and Middle Ord.] was laid down
at about same tlme as Quantico and Arvonia belts of sl
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T: L. Watson, 1918 (Va. Geol. Surv. geol. map of Va.). [Map explanation states
that the Ord. (Cincinnatian) Dblock ‘“Includes the Arvonia and Quantico slates of
the Piledmont Plateau province.”]

A. 1. Jonas, 1927 (Geol. Soc. Am, Bull, vol. 38, p. 119, abstract). At the James
River, In Va., Arvonia slates, of Chazyan age, are infolded in a continuation of
the Peach Bottom syncline.

A. 1. Jonas, 1927 (Geol. Soc. Am. Bull, vol. 38, pp. 841-842). Arvonia sl.—Blue
slates which uncon. overlie Peters Creek fm. and Precambrian granite, with a
basal cgl. present in part of area. Have been previously mapped and described but
not named. Wrliter proposes name Arvonia slates for these beds. Bassler classi-
fies fosslils a8 probably of Chazy {Lower Ord.] age. Exposed at Arvonia.

A. 1. Jonas, 1932 (Va. Geol. Surv. Bull. 38, p. 25). Fossils have been found in
Arvonie sl. by Darton (Am. Jour. Scl., 3d, vol. 44, pp. 50-52, 1892) and others in
an old quarry E. of Arvonia Station. They include crinoids, brachiopods and tri-
lobites of late Ord. (Maysville) age, according to personal communication from
C. Bchuchert and R. S. Bassler. S]. of same age occurs near Quantico [Quantico
8l.] and Dumfries, in NE. Va. The Arvonla sl. is similar in character to Peach
Bottom sl. of Md. and Pa., whose age is not known because no fossils have been
found in ft.

TArvonian.
A term applied in some early repts to the felsites and quartz porphyries
of lower part of Huronian series. The name was imported from Wales.
(See J. D. Whitney and M. E. Wadsworth, 1884, Harvard Coll. Mus:
Comp. Zool. Bull,, vol. 7, geol. ser. vol. 1, No. XJ, pp. 561, 562; also C. R.
Van Hise and C. K. Leith, 1909, U. S. G. S. Bull. 360, p. 88 and index.)

Asbury clay.
Miocene (upper) : Eastern New Jersey (Monmouth County).

H, B. Klimmel and G. N. Knapp, 1904 (N. J. Geol. Surv, vol. 6, p. 145). Asbury
clay*~Dark clay with thin lamine of eand. Thickness 0 to 12 ft. Belleved to
lle below the great mass of ‘“fluffy sand,” which underlies Alloway clay in Glou-
cester and Balem Counties. Present in Monmouth Co., but absent in Burlington
Co. and SW. to Salem Co. Not certainly known whether Asbury clay forms a single
well-deflned bed of wide extent and varying thickness, or i8 a series of overlapping
lenges, some thin, some tbick, separated by beds of fine, loose, light sand, all oc-
cupying about same general horizon. Evidence seems most to favor latter view.
Resta uncon. on Eocene marl. Named for development just W. of Asbury FPark,

Is a part of Kirkwood fm.

Ashawa till.
A term employed by C. [R.] Keyes to cover the Wisconsin till of Iowa, also
(Pan-Am. Geol.,, vol. 58, p. 203, 1932) to a single till sheet of Wisconsin

stage.

Ashawan.

Name proposed by C. [R.] Keyes (Pan-Am. Geol., vol. 45, pp. 150-151,
1928) to replace Wisconsin, as applied to the late Pleist. till of Keewatin
glacier, with suggestion that Wisconsin be restricted to the late Pleist.
till of the Labradoran glacier,

Ashbed amygdaloid. (In Ashbed group.)

Pre-Cambrian (Keweenawan) : Northern Michigan.

A. R, Marvine, 1873 (Mich. Geol. Surv. vol. 1, pt. 2, pp. 56, 58, 102, 118, 129, and
chart). Scormceous amygdaloids .called “Ash-bed.” Probabiy=Hancock or South
Pewabic bed of Houghton Co. Thickness about 180 ft.

R. D. Irving, 1883 (U. 8. G. 8. Mon. 5, p. 173). The amygdaloid of bed 65 is the
layer so well known as.the Ashbed, though the name i8 certainly a misnomer
80 far as it means to indicate an origln in the condition of volecanic ash,

Belongs to Ashbed group and has been worked in old Ashbed mine,

Keweenaw Co, The mineralized part is Ashbed lode.
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Ashbed flow. _
Includes Ashbed anmiygdaloid and underlying trap.

Ashbed group.
Pre-Cambrian (Keweenawan) : Northern Michigan.
R. D. Irving, 1883 (U. 8. G. 8. Mon. 5, pp. 172-173, 178; 186, pls. 17 and 18).
A series of diabase and diabase amygdaloid flows, including cgls, underlying
Marvine's group C and overlylng the Greenstone group. 'Thickness 618 ft.

According to A. C. Lane (Mich. Geol: and Biol. Surv. Pub. 6, geol. ser. 4,
1911) the Ashbed group is 1,239 to 2,400 ft. thick.

It underlies Eagle River group and overlies Central Mine group, the top
fm. of which is the Greenstone flow. '

Apparently named by Irving for fact it includes the Ashbed amygdaloid,
but according to A. C. Lane (1911) it occurs in old Ashbed mine,
Keweehaw Co., so that it has a geographic significance.

Ashcroft rhyolite porphyry. i
Tertiary (Oligocene?): British Columbia.

C. W. Drysdale, 1914 (Canada Geol. Surv. Summ. Rept. 1612, p. 141), and 1918
(Summ. Rept. 1915, p. 87).

Asher formation.

Permian: Central and central southern Oklahoma.

G. D. Morgan, 1924 (Bur. Geol. [Okla.] Bull. 2, pp. 141— 142, pla. 3, 27, and map)
Asher fm.—Typical red beds. Basal 30 ft. consists of a series of coarse, red aiid
browiish-red sss. that cap N. bluff of Canadian River from bridge S. of Asher
to northern eédge of StOnewall quad. Contains no arkosic mnteria] but arkose
is characteristic of underlylng Pontotoc terrane [group] The portion of fm,
present in NW. corner of quad: is 250 ft. thick. No upper llmit is here defined.
No fossils found, but upon evidence afforded by color and posltmn in aeetion is
referred to lower Perm. Next younger fm. is Guertie sand, of Pleist. age.

The top of Asher fm. as defined by H. D. Miser (geol. inap of Okli., 1926)
is base of Enid fm. as first defined. _
Named for development at and W. of Asher, Pottawatomie Co.

Ashiand limestone. .
Stlurian: Northeastern Maine (Aroostook County).

H. S. Williams, 1900 (U. S. G. 8. Bull. 185, pp. 21. 51, 52~54) Aah!and ls—
Mainly pure gray ls, much fractured. The fragmental, brecciated condltiou ls
common to it wherever seen. Contains fauna correlated with Niagara of N: Y.
Appears to be younger than, Ashiland shales and older than Square Lake 1s.
Named fof exposires in Asliland village (in a ledge opposite Ashland Hotel),
Arocostook Co.

Ashlnnd shale.
Silurian: Northeastern Maife (Aroostook County)

H. 8. Williams, 1800 (U. 8. G. 8: Bull. 165, pp. 2i; 45, 40-51), Ashland shales:—1In
Ashland vlllnge along road oppomte the hotel, and southward toward Mnsardls,
nre geveral outcrops of lss., calc. shalés, and sss, which presént strat. relntlonshlp
to one another, but on account of ghear planes and gemislated structure, as well
a8 intervals unexposed, some doubt must be beld regarding accuracy of interpre-
tation. The irregular, block- llke masdes of Is. opposite the hotél are met on 8. side
by yellowish, weathered shales. There is an interval of several hundred ft. show-
ing no rock éxposutes. Op E. side of road thére is a rock cut about 400 ft.
8. of hotel. The rocks in this exposure are cale., thin-bedded shales, somewhat
nodular and weathering yellowish from iron oxide. Some layers contain nearly
pure argill. shales, others are calc. The cale. layers are all somewhat aren,,
showing pebbles of quartz, jﬂspera, and siliceous slates, mingled with broken cale.
shells, and an approach to the gondltlons of Sheridan ss. Writer's interpretation,
with bis present knowledge of facts, is that the shales are older than the Iss.,
and that Sheridan sss. are of same age as [or older, p. 21] the shales. Fauna
correlated with Niagara of N. Y. Regarded as younger than Aroostoolg,ls.
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Ashland mica schist.
Pre-Cambrian: Eastern Alabama,

E. A. Smith and H. McCalley, 1904 (Ala. Geol. Surv. Bull. 9, p. 8). Ashlend mics
schists.—Metamorphic sediments of undet. age, probably Paleozoic. Older than
Talladega slates and younger than the older (probably pre-Camb.) mica schists.

G. I. Adams, 1928 (Ala. Geol. Surv. Spec. Rept. No. 14, map, pp. 32-33). Ashland
mica schist.—Schists, chiefly garnetiferous biotite schist and siliceous, more or less
graphitic, muscovite schist, the two types intergrading. Contains some gtzite. Is
penetrated by both basic .and' acid intrusives, not separablfel'-o_n map. Thickness
probably 10,000 ft. Assigned to Algonkian, but without definite proof.

In view of fact that “Archean system” and “Algonkian system” have been
discarded, this fm. is now classified by U. S. Geol. Survey as pre-Camb.

Named for development around Ashland, Clay Co.

tAshland Leptostrophia zone.
Term applied by H. S. Williams (Sci., n. 8., vol, 24, pp. 365372, 1906) to
Leptostrophia zone at top of Wellsburg ss. memb. of Chemung fm. in
Ithaca region, N. Y., because of outcrops in Ashland Hills.

The U. 8. Geol. Survey does not apply geographic names to faunal zones.

Ashland limestone.
Pennsylvanian: Southeastern Nebraska.

G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. Sci. Pub., vol. 9, No. 2, pp. T,
24). Ashlend 1s.—Main body light gray, massive, hard. Basal 314 ft. inter-
bedded 1ss. and shales. Thickness 12 ft. Lles 16 to 18 ft. above South Bend ls.
Is vop memb. of Braddyville fm. in Nebr. Named for town.

G. E. Condra, 1930 (Nebr. Geol. Surv. Bull. 3, 2d ser., p. 11). Ashland Is. abandoned,
as another name has priority. The Ashland ls. is the Weepingwater 1s.

{Ashley marl.
tAshley River beds.
tAshley River marl.
fAshley-Cooper beds.
+Ashley-Cooper phase.
tAshley-Cooper marl.
tAshley and Cooper beds.
+Ashley phosphate beds.
Eocene (upper): Southern South Carolina (Dorchester County).
M. Tuomey, 1848 (Agric. Surv. 8. C. 1st Rept., pp. 162-169, 190, 211). [See quota-
tion under Cooper marl.)
All of the above names, used in foregoing and subsequent repts., are re-
placed by Cooper marl, which is of Jackson age. The Ashley marl of
E. Sloan, 1908 (8. C. Geol. Surv., ser. 4, Bull. 2), which he defined as
younger than Cooper mar], is interpreted by C. W. Cooke (U. 8. G. S.
Bull. 867, 1936) as including in part Hawthorn fm. (lower Miocene) and
in part Cooper marl (upper Eocene).
Named for exposures along Ashley River, Dorchester Co.

Ashley Hill limestone.

Cambrian: Eastern New York (Columbia County).

T, N. Dale, 1893 (U. 8. G. S. 13th Ann. Rept,, pt. 2, p. 812). Ashkiey Hill Camb. I3,
[in heading].—Another ls. belt assoclated with grits and shales occurs at Ashley
Hlll, in NE. corner of Chatham Twp, Columbia Co., about 1 mi. N. of Rayville
or Rider's Mills Station on Lebanon Springs R. R., and 2 mi. 8. of Bralnard, in
Nassau, This 1s. belt cannot be connected with other Is. belts in this regionm, as
they trend differently and are separated by masses of grit.
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Ashnola gabbro.
Carhboniferous (?): Southwestern British Columbia and central northern
Washington.

R, A. Daly, 1908 (Geol. Soc. Am. Bull, vol. 17, pp. 320-376). Ashnola gabbro.—A
long slab of gabbro, ranging with Cathedrul Fork of Ashnola River. Is a roof
pendant to Remmmnel batholith, and older than Remmel granodiorite. Extends for
5 mi. May be contemp. with Kruger schists (probably late Carbf.), or may be
Trassic.

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, map 13). [The mass
mapped as Ashnola gabbro lies 2 mi. B. of Ashnola River, B. C. and Wash.]

R. A. Daly, 1913 (Canada Dept. Int. Rept, Chief Ast. 1910, vol. 2, p. 43b).

Ashokan beds,

Middle Devonian : Eastern New York (Ulster and Greene Counties).

A. W. Grabau, 1917 (Geol. Soc. Am, Bull, vol. 28, p. 954). Ashokan beds.—Non-
marine terminal phase of Hamilton in Ulster Cb. region. Shales and sands 500
to 600 ft. thick. No fossils except plants. Form principal bluestone fm, of
Ulster Co. Prosser erroneously called these beds SBherburne in his monograph on
Hamilton and Portage beds of eastern N. Y. Overlle Mount Marion beds, the lower
fossiliferous Hamilton beds of Ulster Co. region.

A. W. Grabau, 1919 (Geol. Soc. Am. Bull,, vo!. 30, pp. 468-470). Ashokan fm.—The
8o-cglled Sherburne ss. of the Helderbergs. Shales and flags 500+ ft. thick.
Underlles Oneonta fm. in Ulster and Greenc Countles. No fossils. 1 am satlsfled
this fm. is a continental phase of Upper Hamilton and therefore beneath base of
typical Sherburne ss. Rests on Mount Marion beds without strat. break. Named
for exposures in Ashokan dist., W. of Kingston.

G. H. Chadwick (1932) has named the beds overlying Ashokan bluestone in
Catskill area the Kiskatom red beds.

Ashtabula moraine.
Pleistocene (late Wisconsin) : Northern Ohio and northwestern Pennsgyl-
vania. Included in Lake Escarpment morainic system. Named for
Ashtabula, Ohio. (See U. 8. G. S. Mon. 41.)

tAshton schists.

Pre-Cambrian: Northeastern Rhode Island.

J. B. Woodworth, 1899 (U. 8. G. 8. Mon. 33, pp. 106, 107). Ashton schists.—Argill.
rocks of Blackstone series, which succeeded the deposition and partial erosion of
Cumberland qtzites. Characterized as a whole by greenish color. Some of rocks
included in the schists are probably of igneous erigin. Occur at Ashton, Provi-
dence Co.

B. K. Emerson and J. H. Perry, 1907 (U. 8. G. 8. Bull. "311, p. 11). *“Ashton
schists” of Woodworth included Marlboro fm. and Albion schist memb. of West-
boro qtzite, of present classification. [Woodworth also called these rocks “Ashton
geries.”]

Ashton zone.

A zone in lower part of Fernando group in Huntington Beach oil field of
Orange Co., southern Calif. Consists of 1,200 to 2,000 or more ft. of
sticky brawn sh., sandy shales, sands, and hard shells. Some producing
wells have penetrated it to depth of at least 1,750 ft., according to S. H.
Gester. H. 8. Gale, (A. A. P. G. Bull, vol. 18, No. 3, 1933, p. 330)
assigned it to Repetto siltstone (lower Plio.).

Asghville beds.
Cretaceous: Manitoha.
8. R. Kirk, 1830 (Canada Geol. Surv. Summ. Rept. 1929, pt. B, p. 117).
fAspalaga clay.
tAspalaga marl.
tAspalaga phase of tWaldo formation.
tAspalaga phase of tChattahoochee formation, or lower layer.
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Miocene (lower) ! Florida and southern Georgia,

L. C. Johnson, 1832 (Geol. Soc. Am. Bull, vol. 3, pp. 128-132). Aspalaga clays.—
Tough calc. clays or altered marls, brown and dark-colored, including residuum
after ime of shells is leached away. Thickness 60 ft. at Aspalaga [Liberty Co.],
Fla. (where they underlie Lafayette fm.). Overlie 40 ft. of 1s., the upper layers
of which are full of fossils, corals, and lamellibranchs, and Orbitulites floridana,
and which for sake of distinction we may call the Agpalaga phase of Waldo fm.
On Sweetwater Creek, Fla., the Aspalage marl, 20 to 40 ft. thick, is overlain by
Alum Bluff or Chipola marl and underlain by Aspalage phase or upper layer (30 ft.
thick) of Chattahoochee fm.

A. F. Foerste, 1894 (Am. Jour. 8ci., 3d, vol. 48, pp. 41-54). Aspallaga clays (marl),
67 ft. thick, not seen at type loc.,, but well exposed at Rock Bluff [Liberty Co.,
Fla.?]. Whether they belong to Chattahoochee or Chipola will no doubt be
settled as investigations go on. I am inclined to consider them as top of the
Chattahoochee [Tampa 18.]. Overlle Grifin bed.

W. H. Dall and J. Stanley-Brown, 1894 (Geol. Soc. Am. Bull, vol. 5, p. 154).
“Aspalaga marl”’ of Johnson is physically continuous with the sands of Alum
Bluft beds. “Aspalaga clays” of Johnson are 20 ft. thick and belong te Chipola
marl.

C. J. Maury, 1902 (Bulls. Am. Pal, vol. 8, No. 15, p. 70). No real discrimination
could be made Dtw. so-called ‘‘Aspalaga clays” of Johnson and the Chattahoochee
Js. The clays appear to be merely argill. beds of ls.

G. C. Matson and F. G. Clapp, 1909 (Fla. Geol. Surv. 24 Ann. Rept.) and G. C.
Matson, 1913 (U. 8. G. S. W. 8. P. 319). ‘“Aspalaga marl” is a part of
Chattahoochee fm,

Aspen shale.
Upper Cretaceous: Southwestern Wyoming.
A. C. Veatch, 1907 (U. 8. G. 8. P. P. 56). Aspen fm.—Black and gray shales con-
taining abundant fish scales. Often weathers silvery gray. Thickness 1,600 to
2,000 ft. Underlies Frontier fm. and overlles Bear River fm. Is of Benton age.
Named for exposures near Aspen Station {Uinta Co.].

Aspermont dolomite.

Permian: Central northern Texas (Stonewall County).

W. E. Wrather, 1917 (SW. Ass. Pet. Geol. Bull,, vol 1, sec. opp. p. 98). Aspermont
dol., 1 ft. thick, lies 105+ ft. below top of Greer fm.

M. G. Cheney, 1929 (Univ. Tex. Bull. 2913, pl. 1). Aspermont dol. is older than
Royston fm, and younger than McCaulley dol.; all included in Double Mtn
group.

G. H. Norton, 1029 (A. A. P. G. Bull, vol. 13, pp. 955-956). Some geologists
correlate Guthrie dol. with Aspermont dol.; others believe Guthrie 1s older
than Aspermont.

‘E. H. Sellards, 1833 (Univ. Tex. Bull. 3232, p. 168). Aspermont dol. is same as
Guthrie dol. and is discarded, Guthrie baving been more commonly used. It is
in Blaine fm.

Probably named for Aspermont, Stonewall Co.

Asphalto lake bed.
Pliocene: Southern California (northwestern part of Kern County).

J. G. Cooper, 1894 (Calif. Acad. Sci. Proc.. 2d ger., vol. 4, p. 168). Asphalto lake
bed.—A smal] fresh-water deposit of fossiliferous blackish marl, about 40 mi.
SE. from Kettleman lake bed, 18 mi. NW. of Buena Vista Lake, and 1,100 ft.
above sea level.

Probably named for exposures at or near Asphalto, a village near Mec-
Kittrick, Kern Co.

Asphaltum sandstone.
Penusylvanian: Central southern Oklahoma (Jefferson County).

J. R. Bunn, 1930 (Okla. Geol. Surv. Bull. 40PP, pp. 104 ). Asphaltum ss.—A serles
of gray to buff, yellow, calc. sss., generally massive, friable, and medium-grained,
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but locally laminated and thin-bedded, separated by sh. beds. Thickness 20 to
604 ft. Underlies Claypool fm. [On cross section lies 200+ ft. higher than
Oscar g8.] Is exposed in vicinity of town of Asphaltum, Jefferson Co.

Aspidella slate.
Pre-Cambrian: Newfoundland.
A. Murray, 1881 (Geol. of Newfoundland, pp. 280-288),

Aspinwall limestone. (In Admire shale.)
Aspinwall shale. (In Admire shale.)
Pennsylvanian: Southeastern Nebraska.

G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. Scl. Pub.,, vol, 9, No. 2,
pp. 9, 17, 29). Aspinwall 1s.—TUsually in 1 bed; massive, light brown, mottled.
Thickness 1-2 ft. Type loc. is at Aspinwall. Separated from underlying Brown-
ville 1s. by 10 to 25 ft. of bluish calc. sh. and from overlying Falls City ls.
by 18 to 37 ft. of bluish calc. sh. Included in Admire (?) fm.

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser.,, pp. 73, 82, 89), applied
Aspinwall sh. to all beds (25 ft. thick in Nebr. and greater in Kans.) btw.
Falls City 1s. and Brownvllle ls., thus including Aspinwall 1s. of 1915 rept., which,
however, he did not mentlon and appears to have discarded. Named for
Agpinwall (now abandoned), SE. of Nemaha City, Nemaha Co. Included in
Admire sh.

R. C. Moore and G. E. Condra, 1932 (Oct. 1932 revised classification chart of
Penn. rocks of Kans. and Nebr.), divided the rocks underlying Falls City ls.
and overlying Brownville ls. into (descending) Hawszby sh., Aspinwall s,
and Towle sh., thus discarding Asplnwall sh. and restoring Aspifiwall ls.

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 9). Adapinwall ls. fm.
underlies Hawxby sh. fm. and overlies Towle sh. fm. [This classification was
followed by R. C. Moore, 1836 (Xans. Geol. Surv. Bull. 22), but Moore trans-
ferred all beds above Brownville Is. to Perm. (See Kans.-Nebr. chart compiled
by M. G. Wilmarth, 1936.)]

Assiniboian series.
Name suggested by C. [R.] Keyes (Pan-Am. Geol, vol. 43, pp. 287-302,
1925) to cover post-Dakota and pre-Fox Hills Cret. rocks of Western
States. Derived from Canadian province of Assiniboia.

Assiniboine series.
A term employed by C. [R.] Keyes to cover the post-Dakota Cret. rocks
of Iowa.

Astoria shale.
Miocene : Northwestern Oregon and southwestern Washington.

B. D. Cope, 1880 (Am. Nat., vol. 14, pp. 457-458, and Am. Phil. S8ac. Proc., vol. 19,
p. 62). The unpublished notes of Prof. Condon, formerly State Geologist, state
that backbone of Coast Range consists of argill. shales, which contaln invertebrate
and vertebrate fossils, frequently in concretions. To this fm. Dr. Condon gives
the name Astoriac shales. Fossils are Mio.

W. H. Dall and G. D. Harris, 1882 (U. S. G. 8. Bull. 84, pp. 223-227). Astoria
shales.—Clayey or sandy shales of. varlous colors and Qegrees of consolidation.
Weather soft and clayey, and so appear along banks of river at Astoria. Most
prominent on left or 8. bank, Included In Astoria group (Mio.). Overlies
Aturia bed (Eocene). [See under Adstoria group.}

W. H. Dall, 1909 (U. 8. G. 8. P. P. 59), assigned Aturiz gone to Olg. and excluded
it from Astoria sh,

C. W. Washburne, 1914 (U. S. G. 8. Bull. 590), included Aturia sone in Astoria sh.,
and assigned a thickness of 400 ft. to the zone (which he assigned to the
Olig.) and a thickness of 1,000+ ft. to the overlying part of Astorla sh.,
which he assigned to Mio.

L. G. Hertlein and C. H. Crickmay, 1925 (Am. Phil. Soc. Proc., vol. 64, No. 2,
PP. 259-260). Recently Howe (unpublished thesis Leland Stanford Univ., 1822)
investigated Astoria locality apd states that the 2 gss. present there (ope
underlying Astoria shales and onme overlying the shales) have been comfused by
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geveral writers. He states that’ by careful mapping the beds containing Aturio and
the places from which Dall lists his fossils are middle Mio. and not Olig. as
thought by Dall. Alsé that 54 per cent of the specles present in the shiles
are algo present in the sss, and that 43 per cent of the species at Astoria are
also found in Mouterey-Temblor (middlé Mio.) of Calif.

H. V. Howe, 1926 (Pan-Am. Geol, vol. 45, pp. 295-306), assigned Astoria sh.
and Aturia zone to middle Mio., and listed fossils. _
W. D. Smith, 1926 (Oreg. Univ. Commonwealth Rev., vol. 8, p. 269), assighed

Astoria sh. and Aturia zone to Mio.
The U. 8. Geol. Survey now" tlassifies Astoria sh., including Aturia zoine
at base, as Mio.

fAstoria sandstone.

Miocene: Northwestern Oregon and southwestern Wpshiqgton.

W. H. Dall and G. D. Harris, 1892 (U. 8. G. 8. Bull. 84, pp. 223-227). Astoria
288, —Series of sss. on both sides of river above Astoria,_though best developed
on N. or right bank. The sss, are granular, brittle, or friable, sometimes very
compact and hdrd, usually brownish. Included in Astoria group Dana regnl'ds
the ss8. as more recent than Astoria shales, which is strengthened by fact that
fissures in shalés are filled with sand resembling that of which the &ss. &re
composed. {See also under tAstoria group.)

tAstoria group.

Miocéne : Northwestern Oregon and southwestern Washington.

w. H. Dall and G. D. Harrls, 1892 (U S. G. S. Bull 84, pp. 223-227). Astoria
group——'[‘he Astoria shales and Astorig sss. &ppenr to form part of a slngle
series varylng in character according to fluctuations In sedimentation, the shales
being more argill.,, the sss. more aren., neither possessing an exclusive character
the fossils appearing to be the same Mio. species in béth, with tendency to form
concretions around them in the sh. ﬂnd to be represented by custs in the sss.
The name A4storia group (from Astoria, Clatsop Co.) is proposed to include them
both, but not the subjacent E¢cene Aturin bed. Dana regards the iss. more recent
than the shales, and this is strengthened by fact that fissures in the shaled are
filled with sand resembling that of which the sss. are composed

Has been discarded, because Astoria sh: has prlonty and is more useful
name. The Aturia zone is now considered to be Mio., and is included
in Astoria sh:

Atahe beds.
A name long in use for Upper Cret. rocks in Greenland that underlie
Putoot beds (also Upper Cret.) and overlie Kome beds (Lower Cret.).

tAtaséadero formation
Upper Cretaceous® Southern CalLformn (San Luis Obispo regloii).

H W Fairbanks 1904 (U. 8. G. 8, San Luls follo, No 101) Atasoadero fm.—Thick
and thin-bedded es. with small amount of cgl. and sh. Thickness 3,000 to 4,000
ft. Is local represeiitative of Chico group. Represents all of Chiéo deposits
present in the area. TUncon, underhes Vaquero[s] ss. and uncon, overlles
Knoxville. Named for exposures along Atascadero Creek, San Luls Oblspo Co.

Replacéd by Chico fm.

tAtchison shale.
Pennsylvanian: Northwestern Missouri, southwestern Iowa, and south-
eastern Nebraska,
C. R. Keyes, 1899 (Am. Geol., vol. 23, p. 309). Atchison shales, 500 ft. thick,
extend from top of Forbes Is. to base of Cottonwood ls.
Includes Wabaunsee fm. and large part of underlying Shawnee fm.
Named for Atchison Co., Mo.
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Athabasca sandstone.
Pre-Cambrian: Canada.
R. G. McConnell, 1893 (Canada Geol. Surv., n, 8., vol. §, pt. 1, p. 51D). [Assigned

to Camb., but for many years this ss. has been assigned to pre-Cambd. in Capada
repts.)

Athelstane granite.

Name applied by C. C. Wang (Geol. Soc. China Bull,, vol. 11, No. 4, pp.
426-428, 1932) to a pre-Camb. granite in Wis. (area not stated).

Athens marble.
Silurian: Central western Illinois (Menard County).

A. H. Worthen, 1882 (Econ. Geol. Ill., vol. 1, pp. 102-103). Compact gray lIs,
quarried at Athens and generally known as Athens marble. Included in Niagara ls.

Athens shale. (In Blounf group.)

Lower Ordovician: Eastern Tennessee, northern Alabama, western North
Carolina, and western Virginia.

C. W. Hayes, 1894 (U. 8. G. 8. Kingston folio, No. 4, p. 2). Athens gh—East of
Tennessee River the upper part of Chickamauga®ls. s replaced by calc. shales
weathering yellow, from 300 to 500 ft. thick. Eastward beyond edge of this sheet
this fm. increases to several thousand ft., where the strata represent the rapid and
variable accumulation of sediment near the shore. Underlies Rockwood fm. and
rests on a part of Chickamauga ls. [The area here described adjoins type loc.]

C. W. Hayes, 1895 (U. 8. G, S. Cleveland folio, No. 20, p. 3). In belt extending

from NE. corner of Cleveland tract toward SW., across Hiwassee River, a part

of Chickamauga 18. is replaced by Athens sh., from 850 to 1,100 ft. thick, in some
places sandy, but generally calc.,, dark blue when fresh, but weathering yellow.

Increases In thickness to 2,500 or 3,000 ft. along E. side of valley, and includes

a bed of cale. s, 250 to 700 ft. thick about 500 ft. above base. [In columnar

sectlon of this follo this s8. i8 called Athens 88.] TUnderlies Tellico 8s. and

overlies part of Chickamauga ls. [This area includes type loc.]

The commonly accepted deflnition of Athens sh. in Tenn. applies to beds
underlying Tellico ss. and overlying Holston marble, but Ulrich (1929)
deflned it as overlying his newly proposed Whitesburg 1s.,, which he
stated in places intervenes btw. Athens sh. and Holston marble. Fauna
is considered to be of Normanskill age. In northern Ala. C. Butts (Ala.
Geol., Surv. Spec. Rept. No. 14, 1928) identified Athens sh. as under-
lying Little Oak ls. and overlying Lenoir 1s. Based upon work of C.
Butts in Appalachian Valley of Va. the U. S. Geol. Survey now uses
Athensg gh. (or Athens ls., where the fm. becomes 80 calc. as to be a 1s.)
across Appalachian Valley of Va., from Tenn. to W. Va. line. This use of
Athens 1s. displaces the local name Liberty Hall 8.

Named for exposures at Athens, McMinn Co., Tenn.

Athens group.
Pennsylvanian: Appalachian Basin.

J. J. Stevenson, 1907 (Geol. Soc. Am. Bull, vol. 18, p. 178), Athens and Wheeling
proposed for groups of the Pennsylvanian lying btw. Dunkard group and Pottsville
group [but po limits' were assigned to either group]. The term ‘“Athens” refers
to the county of that name In Ohlo, and “Wheeling” to the stream which flows
through W. portions of Greene and Washington Countles of Pa. and Marshall and
Ohio Counties of W. Va., localities in which the respective columns are shown in
their full extent.

tAthens sandstone.
See under Athens sh.
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Atherton clay.
Mississippian: Northwestern Kentucky and southern Indiana.

A. F. Foerste, 1910 (Ky. Geol. Surv. Rept. Prog. 1908 and 1909, pp. 76, 83, 84).
Atherton bed.—Chiefly fossiliferous clay [thickness not stated] underlylng St:
Louls 1s. in southern Ind. In northern ¥y. overlies Harrodsburg Is., the Salem 1ls.
not being recognized. Carries about same fauna as Salem 1s. Thins out before
reaching central Ind. [On p. 84 he stated his Atherton bed may be represented in
part by the darker rock, 105 ft. thick, in bottom part of St. Louls 1s. Derivation
of name not stated.}

Athol shale.
Middle Devonian: Western New York (Eighteen-Mile Creek).

A. W. Grabau, 1930 (Scl..Quart. Nat. Univ. Peking, China, vol. 1, No. 4, pp. 822-326).
Athol shales.—Separated from underlying black Marcellus sh. by 814 ft. of Stafford
1s. Underlie Avery shales. Thickness 45 ft. Appear to be 26 ft. thick In Livonia
salt shaft, 70 mi. to E. Exposed on the Lake shore (18-Mile Creek region) at
Athol Springs and Bay View. Are not black, like Marcellus sh., but faupa of
Marcellus sh. continues up into Athol shales. [Fossils listed.]

According to G. A. Cooper (personal communication Jan. 1934) Grabau's
Athol sh. is same as Levanna sh. of Cooper.

Atic Oban series.
Pre-Cambrian : Ontarlo.
W. H. C. Smith, 1893 (Geol. Soc. Am. Bull, vol. 4, p. 334).
Same as Atikokan series, the commonly accepted spelling.

tAtikokan series.

Pre-Cambrian (Keewatin) : Ontario.

A. C. Lawson, 1912 (Canada Geol. Surv. Mem. 28, p. 14).

C. R. Van Hise and C. K. Leith, 1909 (U. 8. G. S. Bull, 360), spelled the river, dist.,
range, and rocks Attkokan, and stated that the spellings Aticokan and Atic Oban
have also been used.

t+Atkinson limestone.
A shortened form of Fort Atkinson 13. employed by C. [R.] Keyes.

Atlantic period.
Atlantic system.
Pre-Cambrian: New Hampshire.

C. H. Hitchcock, 1874 (Geol. N. H,, pt. 1, .p. 522), divided his tEogoic era into
(descending) : Huronlan period; Labrador period; uncon.; Atlantic period; and
Laurentian perfod. His Atlantic perlod was divided into (descending) : Franconia
breccia group; Montalban or White Mtn gneiss; Winnipiseogee gneiss; and Bethle-
hem group.

Some authors attribute this name to Featherstonhaugh, 1835, but as it
has fallen into disuse the compiler has not searched for the original
usage. The terms Atlantic group, Atlantic series, and Atlanlic gneiss
have also been used by Hitchcock for rocks in N. H., which he assigned
to “Archean.”

Atlantic amygdaloid. (In Ashbed group.)
Pre-Cambrian (Keweenawan) : Northern Michigan.
Name locally in use many years, Used by B. 8. Butler in U. 8. G. 8.
P. P. 144, 1920. Is same as Ashbed amygdaloid. The mineralized part is
the Atlantic lode.
Named for occurrence in Atlantic mine, Houghton Co.

Atlantic flow.
Includes Atlantic amygdaloid and underlying trap.
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Atlantie oll sand.
Subsurface sand In midst of Penn. section in Graham field, NW. part of
Carter Co., Okla., 75 to 244 ft. below Johnson oil and gas zone and 78 to
125 ft. above Ricketts oil sand.

tAtlantic group. .
Tertiary: Atlantic Coastal Plain.

0. Meyer, 1888 (Am. Geoh, vol. 2, pp. 88-89, 93-94). The marine Tert. is exten-
sively developed along the coast from N. Y. to Tex. The eastérn Tert. may be
divided into two groups, one the Atlantic group, comprising the Atlantic States
proper from N. J. to Fla., the other the Gulf group, including the states from Ala.
to Tex. In the first group the younger Tert. fms. are extenslvely developed. It
comprises mostly younger Tert. strata, The Gulf group comprises the old Tert.
strata.

Atlantic Coast series.

Cambrian: Canada.
H. M. Ami, 1900 (Roy. Soc. Canada Proc. and Trans., 24 ser., vol. 6, sec. 4, p. 195).

tAtlantosaurus beds.
A paleontologic term applied in early repts to Morrison fm. and also to
lower part only of the Morrison.

A_tlas_ formation.
) Quaternary (?): Southern California (Kern County).

A, C. Lawson, 1908 (Calif. Univ. Pub., Dept. Geol. Bull, vol. 4, pp. 431-462). Atlas
fm.—Ancient alluvium, made up of angular fragments of rocks of bed-rock com-
plex, including schists, quartz diorite, granite, quartz, and arkose, well cemented.
Older than Tank volcanics.

Derivation of name not stated and not known.

Atoka formation.

Pennsylvanian (Pottsviile) : Eastern Oklahoma, western Arkansas coal
field, and southwestern Arkansus.

J. A. Taff and G. 1. Adams, 1900 (U. 8. G. 8. 21st Aom: Rept.,, pt. 2, p. 273).
Atoka fm.—Alternating sss. and shales, 7,000 ft. thick, with, at intervals of 1,000
to 1,200 ft., four groups of ss. strata each nearly 100 ft. thick. Underlies Harts-
horne gs. I8 basal fm. of Coal Measures.

J. A, Taff, 1901 (U. S, G. 8. Conlgate folio, No. T4). Atoka fm., 3,100 ft. thick,
underlies Hartshorne ss. and overlies Wapanucka 1ls.

The fm. (of Penn. age) underlying Atoka fm. in area 8. and.E. of Ti Val-
ley-Choctaw belt of Ouachita Mtns, Okla., and extending into Scott Co.,
Ark., is now known as Johns Valley sh., and the fm. underlying it in
parts of the Ti Valley-Choctaw belt of Ouachita Mtns, Okla., is Wapa-
nucka ls., but in other places the Wapanucka Is. and underlying Springer
fm. are absent, and the Atoka appears to rest on the older Caney sh.
(now restricted to beds of Miss. age). The fm. that underlies it in Ar-
kansas Valley of Ark. is Jackfork ss. (See H. D. Miser, A. A. P. G. Bull,
vol. 18, No. 8, 1934.)

Named for Atoka, Atoka Co., Okla., which is situated on outecrop of fm.

Atolia quartz monzonite,

Jurassic (?): Southern California (Randsburg quadrangle, Kern and San
Bernardino Counties).

C. D. Hulin, 1925 (Calif. State Min. Bur. Bull. 95, pp. 3342, map). Intrudes Rand
schist and the undiff. Paleozoic serles of El Paso Mtns, which may be in part
Carbf. Uncon. underlies middle Mio. sediments (Rosamond series), Is undoubted
correlative of plutonic rocks of Slerra Nevada and 1s probably of late Jurassic
age. Named for exposures at and around Atolia, San Berpardino Co,
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Atrypa limestone.
Upper Devonian: Eureka district, Nevada.
C. [R.] Keyes, 1528 (Pan-Am. Geol., vol, 40, pp. 52, 78). Atrypa 1s., 2,000 ft. thick,
underlies Woodpecker Iss. and c¢verlies Lamoureaux shales, Lithologically em-

braces the massively bedded portion of the local Dev. section. Included in Nevadan
serles [Nevada ls.]. Name derived from Atrypa Peak, in Eureka dist.

Attalla chert conglomerate member (of Chickamauga limestone).

Lower Ordovician (early Chazy): Northern central Alabama.

C. Butts, 1910 (U. 8. G. S. Birmingham folio, No. 175). Attalle cgl. memb—
Medium-grained ss. to coarse c¢gl. or breccia; in general composed mostly of rather
small angular fragments of chert embedded in a sillceous matrix composed of
comminuted chert or quartz. Thickness 20 to 40 ft. Basal memb. of Chicka-
mauga Is. in central and NE. Ala.

At request of C. Butts the name was in 1926 changed to Attalle chert cgl.
memb,

Named for exposures at Attalla, Etowah Co.

Attawapiskat coral reef.
Silurian: Canada.
T. E. Savage and F. M. Yan Tuyl, 1919 (Geol. Soc. Am. Bull, vol. 30, pp. 341, 356,
363, 368).
Attawapiskat limestone.
Silurian: Ontario.

A. F. Foerste and T. E. Savage, 1927 (Denison Univ. Bull, Sci. Lab. Jour., vol. 22,
pp. 5, 18).

Attica shale.

Upper Devonian: Western New York.

G. H. Chadwick, 1918 (Geol. Soc. Am. Bull,, vol. 30, p. 157), and 1823 (Geol. Soc.
Am. Bull., vol. 34, p. 69). [Showed (in tables) that the sh. of Lake Erie section
that has been called Rhincstrect sh. includes at top the Hatch sh. of Genesee
River section, and is therefore a larger unit than typical Rhinestreet sh. (which
lies btw. Cashaqua sh. below and Hatch sh. above). He therefore (1923 citation)
named the so-called Rhinestreet of Lake Erie region Aftica sh., probably from
exposure at Attica, Wyoming Co.]

Attleboro sandstone.

Carboniferous: Southeastern Massachusetts and Rhode Island.

J. B. Woodworth, 1899 (U. S. G. 8. Mon. 33, pp. 134, 144, 1561-152). Attleboro ss.—
Fine-grained massive ss., green to brown, the latter color evidently due to oxi-
dation. Named for exposures in town of North Attleboro: alxo exposed in vicinity
of Deantown, in Attleboro Twp. Is embedded in Wamsutta red beds.

Attwood series.
Carboniferous (?): Southern British Columbia and northeastern Wash-
ington.

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, map 10, 118° 30’ to 119°).
Attwond series.—argillite, gtzite, }1s. Overlies Anarchist series. [Mapped at and
around Attwood Mtn, B. C.]

0. E. LeRoy, 1912 (Canada Geol, Surv. Mem. 21, pp. 19, 26, 32).

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, p. 382).

Aturia bed.
Aturia formation.
Paleontologic names applied in early repts to the Aturia zone, composing
lower 400 ft. of Astoria sh. (Mio.) of Oreg.. which is characterized by the
genus Aturig. In some early repts excluded from Astoria sh, and assigned
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to Eocene, also to Olig. W. H. Dall repeatedly assigned it to Olig., but
B. L. Clark (1918) and recent writers assign it to Mio. (See under
Astoria sh. and tAstoria group.)

Atwater Creek shale,
Upper Ordovician: Eastern New York (Black River Valley).

R. Ruedemann, 1921 (N. Y. State Mus. Bull. 227, 228, pp. 124-126, 130). [See under
Deer River sh.]

R. Ruedemann, 1925 (N. Y. State Mus. Bull. 258, pp. 51, 80, 62, 83, 76, 147, 148, 150).
The northern Frankfort (sh.] is thus not younger than the typical Frankfort, but
older, and either of later Utica or early Frankfort age. We will for that reason
distinguish it as Atwater Creek sh. Is the zone of Glossograptus quadrimucronatus,
forma typica. Consists of black and gray shales. Overlies Deer River sh. (of
basal Lorraine age and=basal part of Frankfort sh.), and on charts is correlated
with a part of Frankfort sh. [In some parts of this rept Atwater Creek gh. is
applied to beds below Whetstone Gulf sh. and in other parts of rept the Atwater
Creek i8 included in Whetstone Gulf fm.]

Atwell sand.
Upper Devonian: Central northern Pennsylvania (Tioga County).
M. L. Fuller, 1902 (U. 8. G. S. 224 Ann. Rept., pt. 3, p. 591). Atwell sand.—Fipe-
grained, very dark brown or almost black ss. called by driller black sand. Thickness
12 to 24 ft. Included in Chemung fm. of Gaines oll region, Tioga Co., lying 700 ft.
below top of Chemung. Named in honor of owner of first producing well, o~ Atwell
farm, E. of Watrous,

Aubrey group.

Permian and Pennsylvanian: Northern Arizona, southern Utah, and south-
eastern Nevada.

G. K. Gllbert, 1875 (U. 8. Geog. and Geol. Surv, W. 100th Mer., vol. 3, pp. 176185,
197). Awudbrey group.—Consists of (descending): (1) Cherty lss., 200 to 820 ft.
(Aubrey 13.) ; (2) massive, cross-bedded yellow sss. 300 to 1,000 ft. (Aubrcy 8ss.) ;
(3) red and white ghales and sss. 800 ft. Overlies Red Wall 1s. group and undecrlies
Lower Triassic marls [now called Moenkopi fm.]. The Aubrey 1s. and sss. consti-
tute Aubrey Cliff, which faces Aubrey Valley, in northern Artz. and stretches SE.
nearly to Camp Apache.

N. H. Darton, 1910 (U. 8. G. 8. Bull. 435, pp. 21-30). The 3 fms. included in Aubrey
group in Ariz. require individual names according to present methods of nomen-
clature, so that I shall here introduce the terms Kaibab 12. (to repluce *“‘Aubrey” Is.
of early repts) ; Cooonino sg. (for the cross-bedded gray to white ss. of Aubrey
group, which is 8o conspicuous in walls of Grand Canyon) ; and Supai fm. (for the
red sss. and shales constituting lower part of Aubrey group in uorthern Ariz. In
previous literature the Supal fm. and Coconino ss. have usually been referred to as
‘“*Aubrey ss. series.”

L. F. Noble, 1922 (U. 8. G, S. P. P. 131B). The upper 235+ ft. of thin-bedded Iss.
which form top memb. of Redwall Is. and are said to contain Penn. fossils, are here
included in Supai fm., and Redwall i3 restricted to Miss. part of original Redwall.

Aubdrey group is now generally divided into (descending) Kaibab l1s., Coco-
nino ss., Hermit sh., and Supai fm.

tAubrey limestone.
Permian: Northern Arizona, southern Utah, and southeastern Nevada.

G. K. Gilbert, 1875 (U. 8. G. 8. and G. S. W. 100th M., vol. 3, pp. 171-187, figs. 81,
82). [See under Aubrey group.]

Replaced by Kaibabd Is.

$Aubrey sandstones.
Permian : Northern Arizona, southern Utah, and southeastern Nevada.

G. K. Gilbert, 1875 (U. 8. G. S. and G. 8. W. 100th M., vol. 3, pp. 171-187, figs. 81,
82), [Sec under Aubrey group.]

Replaced by Coconino 83, and Supai fm.
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Aubreyan series.
A term employed by C. R. Keyes instead of dubrey group.

Auburn shale. (In Wabaunsee group.)
Pennsylvanian : Eastern Kansas and southeastern Nebraska.

J. W. Beede, 1898 (Kans. Acad. Sci. Trans., vol. 15, p. 30). Audurn sh.—Fossilifer-
ous olive-colored sh., 8 to 20 ft. thick, jncluded in Upper Coal Measures of Shawnee
Co. [From statement on p. 28 appears to underlie Elmont 18. and overlie Waka-
rusa 1s.]

G. E. Condra, 1927 -(Nebr. Geol. Surv. Bull. 1, 2d ser., p. 68). Auburn sh. ia 20 ft.
thick in Nebr. It overlies Wakarusa 18. and underlies Emporia ls. Is top bed
of Humphrey sh. memb. of Wabaunsee fm. The name was free at time it was
used by Beede and should be retained for this unit.

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 10). Auburn sh. fm.—Gray,
red, and bluish gray zones, quite calc. and fossiliferous near top, 18 to 30 ft. thick.
Underlies Reading 1s. {older than Elmont 1s.) and overlies Wakarusa 1s. fm.

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 222). Condra (1927) has used
Auburn sh. for a lower bed than Beede's Wakarusa 1s. Because greater importance
is attached to usage in recent literature than to priority in the case of a term
that has been unused except in original rather obscure paper, we follow Condra's
placement of Auburn sh. Type loc. not designated, but undoubtedly it is in vicin-
ity of Auburn, Shawnee Co., Kans. Good exposures along Wakarusa Creek near
NE. cor. sec. 26, T. 13 8., R. 14 E.,, SW. of Auburn. Thickness 20 to 70 ft. Con-
tinuous from SE. Nebr. across Kans. into Okla,

Auburn chert.

Middle Ordovician: Central-eastern Missouri.

R. R. Rowley, 1908 (Mo. Bur. Geol. and Mlines vol. 8, 24 ser., pp. 14, 16). Auburn
chert.—Internsely hard Dbluish 1s., with soft chert bands full of fossils, forming
surface stone of Auburn, Lincoln Co. Included in Trenton ls.

A. I'. Foerste, 1920 (Denison Univ. Bull,, Sci. Lab. Jour., vol. 19, pp. 175-194), cor-
related Auburn chert with Decorah sh., and stated that it “apparently lieg at about
same horizon as Bryant 1s.”

J. H. Bradley, Jr., 1925 (Mo. Bur. Geol. and Mines vol. 2, 2d ser, p. 66), stated
thut duburn chert is included in Plattin fm.

C. .. Fenton (1928) and S. Weller and 8. St. Clair (1928). Sce under Plattin I3.

J. Bridge, March 1937 (personal note). Auburn chert is = Decorah or possibly e
slightly younger.

Auburn moraine.

A Pleist. moraine in central N. Y. (See H. L. Fairchild, Geol. Soc. Am,
Bull,, vol. 43, No. 3, pp. 6274, 1932.)

TAucella beds.
A palcontologic term that has been applied to Lower Cret. and Jurassic
rocks of Oreg., because of profusion in them of species of the genus

Aucella.

Auger conglomerate lentil (of Wichita formation).
Permian: Southwestern Oklahoma (Tillman County).

M. J. Munn, 1914 (U. S. G. 8. Bull. 547, pp. 23-28). Auger cgl. lentil.—Clay-ls. cgl.
and associated beds, consisting of clay, ss., and cgl., forming basal memb. of
Wichita fm. Tbickness 20 to 78 ft.

Named for Old Fort Auger and Auger Creek, Tillman Co.

Auger limestone member,
A name applied by geologists of mining companies, in their company repts,
to basal 100 ft. of Lake Valley 1s. (Miss.) in Santa Rita dist., SW.
N. Mex.




092 LEXICON OF GEOLOGIC NAMES OF UNITED STATES

tAugusta limestone.
tAugusta group.
tAugusta stage.

Mississippian: Iowa, Missouri, and Illinois.

C. R. Keyes, 1893 (lowa Geol. Surv. vol. 1, pp. 59-71). Augusta ls. introduced to in-
clude rocks btw. Kinderhook group below and St. Louis ls. [broad usage] above.
Includes what has been called Warsaw shales and 18, Geode bed, Keokuk ls., Upper
Burlington 18, and Lower Burlington 18. Uncon. underlies St. Louls 1s. in sub-
sequent repts Keyes and others called these rocks '‘Augusta stage” and *‘Augusta
group.” Augusia 3. has also been applied to Burlington ls.]

Includes all of Osage group except Fern Glen ls., and part of overlying Mer-
amec group.

Named for Augusta, Des Moines Co., Iowa.

tAuriferous slates.
Term in common use by Whitney (Geol. Surv. of Calif.) and subsequent
writers for undiff. Paleozoic and Mesozoic strata in Sierra Nevada.

tAuriferous slate series.

A descriptive term used in folios and other early repts on Gold Belt region
of northern Calif., to include Mariposa sl. and Calaveras fm., in. contra-
distinetion to TSuperjacent series, a descriptive term applied to the Cret.,
Tert., and Quat. deposits of the region.

Auriferous gravels.
A descriptive term that has had considerable usage in northern Calif, for
gravels of Cret., Eocene, and Pleist. age. (See under Weaverville fm.)

Aurora formation.
Cretaceous (Lower) : Mexico.

R. H. Burrows, 1909 (Min. and Sci. Press, vol. 99, p. 324), and 1910 (Soc. Geol.
Mexicana, Bol,, t. 7, p. 96).

Aurora sandstone member (of Orangeville shale).

Mississippian: Northeastern Ohio.

C. 8. Prosser, 1912 (Ohio Geol. Surv., 4th ser., Bull. 15, pp. 123, 209, 211). Awurora 8s.
memb.—Blue, fine-grained ss. with some thin sh. partings, forming middle memb. of
Orangeville fm. in Cuyahoga and Chagrin valleys, NE. Ohio. Underlain by black
Sunbury sh. memb. of Orangeville and overlain by Brecksville sh. memb. of
QOrangeville,

The Sunbury sh..is now excluded from Orangeville sh., so that Aurora ss. is
basal memb. of the Orangeville.

Named for exposures on Aurora Creek, in NW, part of Portage Co.

tAuroral series.

Nongeographic name introduced by H. D. Rogers in 1858 (Geol. Pa., vol. 1,
pp. 105, 123-124, 208-245, 251-257, 261; and vol. 2, p. 752), Divided into
(descending) : (1) Awuroral mag. Is. 2,500 to 5,500 ft. (“The Chazy and
Black River Iss. of N. Y. are parts of this formation.”) ; (2) Auroral cale.
88. (Calciferous ss. of N, Y.), which occurs chiefly in Northampton, Centre
and Huntingdon Counties, and is 60 ft. thick at Easton.

Later the Auroral 1s. of Rogers was replaced by Shernandoah I8, which is
now subdivided in most areas into several named units,

tAuroral limestone.
tAuroral sandstone.
See under tAuroral scries.
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tAusable granite.

Pré-Cambrian: Northeastern New York (Essex County).

J. F. Kemp, 1894 (N. Y. State Mus. 47th Ann. Rept.). The anorthosite gquarrled
near Keeseville [Esgex Co.] is called ‘‘Ausable granite.” Probably te be classed
in Algoukian of U. 8. G. S, geologists.

H. P. Cushing, 1897 (N. Y. State Geol. 15th Ann. Rept., vol. 1, p. 546), The more
feldspathic portions of the anorthosite are quarried near Keeseville and placed on
market under name of “Keeseville granite.”

J. ™ l\emp, 1897 (N. Y. State Geol. 15th Ann. Rept., vol. 1, p. 583). The great
quarries at Keeseville have made this anorthosite wldely .known as ‘‘Ausable
granite."”

Ausable sandstone,
Upper Cambrian : Eastern New York.

. 1. Alling, 1919 (N. Y. State Mus. Bull, 207, 208, pp. 113~145). “Au Sable gs.” is
‘applied by some authors to coarse cgl. known 48 Potsdam basement bed nnd under-
lying the so-called “white Potsdam” ss,, which recent work seems to indicate is not
same as Potsdam ss.

Ausable syenyte.
Pre-Cambrian : Eastern New York (Adirondack Mountains).
See under Adirondack anorthosyte. '

Austin chalk.
Upper Cretaceous (Gulf series) : Eastern Texas,

B. P, 8humard, 1860 (8t. Louis Acad. Sci. Trans., vol. 1, pp. 583, §85). Austin ls.—
Fossiliferous cream-colored and bluish earthy 1s.; 100 ft. exposed in vicinity of
Austin, Some beds soft and crumble on exposure, other beds moderately hard
and furnish handsome buflding rock. At base shaly liyers of fossiliferous dark
bluish gray calc. 83, Overlies Egogyrae arieting marl [Del Rio clay] and underlies
Comanche Peak group.

C. A, White and R. T. Hill, 1887 (Phila. Acad. Nat. Sci. Proc. 1887, p. 40). Austin Is.—
Includes strata pamed Austin 1s. by B. F. Shumard in 1860, but true relations
not then recognized. Underlies Navarro beds [as here used included at bage the
Taylor marl] and overlies Eagle Ford shales.

The present generally recognized definition of Austin chalk applies to the
beds below Taylor marl and above Eagle Ford clay. But to NE. the
upper part of the chalk (Gober tongue) overlies Brownstown marl, and
basal part of the chalk (Ector tongue) underlies Bonham clay (formerly
erroneously included in Eagle Ford clay). (See L. W. Stephenson,
U, S. G, 8. P. P. 186G, 1937.)

t+Austin marble.

Lower Cretaceous (Comanche series) : S8outheastern Texas.

R. T. Hill, 1889 (Tex. Geol. Surv. Bull. 4, p, xxii). Austin maerble—Massive 1., often
metamorphosed into marble, composed almost exclusively of calcified shells of
Rcquientia (Caprotina), Nerinea, etc. Thickness 20 ft. Overlles 10 ft. of flagstones.
Assigned to Washita div. but may represent close of Fredericksburg div.

Conflicts with Austin chalk. Is a bed at top of Edwards Is., the top fm. of
Fredericksburg group.

Named for occurrence at Austin,

tAustin rock.
Trade term for a fine-grained sandrock or shaly sandrock, of Dev. age,
quarried at Austin, Mower Co., Minn.

Austin Brook quartz porphyry.
Post-Ordovician: New Brunswick.
G. A. Young, 1910 (Canada Geol. Surv, Summ. Rept. 1908, p. 219),
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Austinburg sand.
A suhsurface sand in NE. Ohio (Austinburg pool, Ashtabula Co.) that has
been correlated with both Sylvania ss. of Ohio and with Oriskany ss. of
N. Y.

Autocene.
Recent : New England.

J. B. Perry, 1872 (Boston 8oc. Nat. Hist. Proc., vol. 15, pp. 55-56). “Autocene” is
introduced into the table, in place of “Recent” or “Present,” merely for sake of
uniformity, Autocene means emphatically new, thus approptiatcly deslgnating the
latest times.

Aux Sable limestone.
Upper Ordovician (Richmond) : Northeastern Illinois.

J. R. C. Evans, 1926 (Chicago Univ., Abstracts of Theses, Sci. ser., vol. 2, pp. 199
200). The Richmond of NE. Ill. may be subdivided into 3 main members: (1)
A lower gh. memb.; (2) a middle dominantly ls. memb.; and (3) an upper domi-
nantly sh. memb., The lower apd upper members are nonfossiliferous. The middle
memb. contains abundant fossils. In it 6 horizons can be recognized, which are
named (ascending order) : (1) Auz Bable ls., which corresponds faunally to lower
part of the Waynesville of Ind.; .(2) Millsdale 1s3., which contains a few poorly
preserved fossils representatives of which occur in the Waynesville and lower
Liberty of Ind.; (3) Treat la., practically unfossilifcrous; (4) Du Page Is., fossils,
poorly preserved, occur in Waynesville and lower Liberty; (5) Rock Run I:,
fossils, poorly preserved, occur fn Waynesville and lower Liberty; (6) Wilmington
8., highly fossiliferous, and fossils very similar to upper Waynesville and Liberty
of Ind. [Lithology and type localities of these named faunal zones not stated.]

Aux Vases sandstone. (Of Chester group.)
' - Migsissippian: Eastern Missourl and southwestern Illinois.

C. R. Keyes, 1892 (Geol, Soc. Am. Bull, vol. 3, p. 295). Auzr Vases ss.—Fine-
grained ferruginous ss., 10 to 100 ft. thick, the *‘ferruginous ss.” of Shumard and
others. Overlies Ste. Genevieve Is. and underlies Kaskaskla 18,

The fm. overlying Aux Vases 8. is now known as Rcneult fmn., and Aux
Vases rests uncon. on Ste. Genevieve ls. (See also under Ste. Genc-
vieve 18.)

Named for exposures on Aux Vases River, Ste. Genevieve Co., Mo.

Auxvasse Creek sandstone member (of Caltaway limestone).
Devonian: East central Missouri (Callaway County).

F. B. Conselman, 1835? (Mo. Acad. Sci. Proc., vol. 1, pp. 103, 108-113, 119). Aux-
vagse Creek 8s. membd.—Basal memb. of Callaway 18. (Dev.) in Auxvasse Creek
quad., Callaway Co. The uncon. btw, Callaway lIs. and underlying Mineola ls. is
evidenced by the thinning or absence in places of the Mineola and by presence of
Auxvasse Creek ss. memb. in 8. part of quad. The Auxvasse gs. is white, friable,
cale. s8.; rarely fossiliferous; 16 in. to § ft. thick. On E. side of Auxvasse Creek
it reaches thickness of nearly 5 ft. and is well exposed a short distance N of the
gravel road in NE. 14 sec. 8, T. 46 N,, R. 8 W. and in NW. 14 sec. 9 of sume twp.,
E. of where it apparently disappears. Is also absent in central part of area.
Some early workers mistook this ss. for St. Peter ss., but it is St. Peter reworked
by Dev. seas.

Ava shale. (In Pottsville formation.)
Pennsylvanian: Southwestern Illinois.

T. B. Root, 1928 (Ill. Geol. Surv. Rept. Invest. No. 16, pp. 9, 10, pls. 1, 2). In up-
per part of Pottsville fm. {110+ ft. below top on pl. 1} is a fairly persistent and
extensive sh, bed, which for convenience Is cnlled Ava sh. Can be identified in
many outcrops and well records. Throughout greater part of area (Ava-Campbell
Hill area, in parts of Randolph, Perry, and Jackson Counties) the Ava sh. has
been used as key horlzon for contour map which shows structure of Penn. beds.
Although Ava sh. ig irregular in thickness and locally is missing in both outcrops
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and well logs, 1t was fouhd to be best horizon to use over %0 lgrge an ares. [Con-
‘tour map ‘shows it surrounding village of Ava, Jackson Co.)

Avaloh group.
A term applied to ancient rocks of Newfoundland. Assigned to “Algon-
kian” by O. D. Waleott; 1899 (Geol. 8ge. Am: Bull,, vol. 10, p: 218) and
C. R. Van Hise and C. K. Leith, 1908 (U. 8. G. 8. Bull. 360, p. 43). For
Walcott’s origirial definition see under Terranovan. Type loc. is 6n
Avalon Peningula,

Avalonian formation.

Pre-Cambrian (Huronian) : Newfoundland.

‘@. Van Ingen, 1914 (Princeton Univ. Contr. to geol. of Newfoundland, No. 4).
Avalonidn !m—S8lates, tuffs, aggls., cgls.; and lavas. Fossil worms (7). Basal
fm. of Huropian. Underlies Signal Hill fm, (H_uroqian). [Derivation of name
not stated.] )

Avarit limestone membér {of Gchelata formation).

Pennsylvanian: Central northern, northeastern, and northern ¢entral Okla-
homa. .

D. W. Ohern;, 1910 (Okla. State Univ. Research Bull. 4, pp. 31, 37). Avant ls.
lentil.—Bluish semicrystalline Is., often thin-bedded, from a few ft. to 40 ft: thick.
Stratigraphically about 85 ft. above Dewey ls. along 96th meridian 8. of Bartles-
¥ille. Included in Copdn memb. of Wann fm. i northern area and i Ramona
foi; fi goutbern area:

In northern Okla. is how treated as a memb. of Ochelata fm.; in Bristow
" quad. i§ treated as a memb. of Copan fm,
Named for Avant, Osage Co.

Avenal sandstone:

Kocene: Southern California (Diablo Range).

F. M. Anderson; 1905 (Calif. Acad. Sci. Proc,; 3d ser., vol. 2, pp. 164-188).
Avenal sss.—A great thickness of ss. exposed in canyon of Canoag Creek, with a
thin basal bed of cgl, 6 to 10 ft. thick, resting on Lower Cret: shales. Upper
400 ft. consists of very fossiliferous concretionary sss., below which occur thin-
bedded s8. The Avenal wells at Tar Springs are drilled to penetrate these sgids,
which are exposed at Tar Springs on E. and at Sulphur Springs on Zapato Chino

) Creek to W. Underlie Kreyenhagen shales.

F. E: von Estorff, 1930 (A. A. P. G. Bull,, vol. 14; No. 10, pp. 1321-1338). The 500
1t. of ss. underlying Kreyenhagen sh, in canyor of Canoas Creek is Domengine ss.,
of upper middle Eo. age. The type loc. of Domengine is N. of Coalinga.

Averill granite.

Age (?): Northeastern Vermont (Essex County).

R. A. Schroeder, 1921 (Vt. State Geol. Rept. 1919-20, pp. 38-42). Averill
granite.—Piik, two-mica granite of medlum grain, with subporphyritic texture.
Intrudes a muscovite-biotite schist; the contact belng well exposed on summit of
Averill Mtn and In bed of Averill Stream 100 yds below the granite bridge of Norton
Mills road. Underlies and surrounds Big Averill Lake and all but a pmall
part of Little Averill Lake.

Avery shale.

Middle Devonian: Western New York (Eighteen-Mile Creek).

A. W. Grabau, 1930 (8ci. Quart. Nat. Univ. Peking, China, vol. 1, No. 4, pp. 323-326).
Avery shales.—Do not differ markedly from underlying Athol shales, on which
they rest. On 18-Mile Creek are 30 to 40 ft. thick and underlie Wanakah sh.
In Livonia salt shaft, 70 mi. to E., they appear to be 147 ft. thick. Contaln
pronounced Hamilton fauna, but many typical Marcellus species continue. [Deriva-
tion of name not stated.]

According to G. A. Cooper (personal communication Jan. 1934) Grabau’s
Avery sh. is same as Ledyard memb. of Cooper,
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Avilton conglomerate.

Upper Devonian: Western Maryland.

C. K. Bwartz et al, 1813 (Md. Geol. 8urv. Middle and Upper Devonlan vol, pp.
852, 883-385). The flat-pebble jasper cgl. in Chemung ss. memb. of Jennings
fm. of northern Garrett Co., Md., is named Avilton cgl. because of its occorrence
in immediate vicinity of post office of that name on’ Pea Ridge. It is possibly
same as Stevenson’'s Upper Chemung cgl. of Pa. Is overlain by the upper sh.
and ss. beds of Chemung memb., and underlain by the middle sh. and ss. beds
of that memb.

Avis sandstone memb. (of Thrifty formation).
Pennsylvanian : Central northern Texas (Brazos River region).

¥F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 30, pp. 24, 81). Avis ss.,
basal memb. of Thrifty fm. in May-Coleman and Strawn-Baird sections. Lies discon.
on Graham fm,

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132, pp. 125, 131-138,
152-158). Avis ss. memb. of Thrifty fm.—Persistent but variable deposit of
coarse-grained ss., grit, or cgl., ranging in thickness from 5 to 404 ft. Basal memb.,
of Thrifty fm. in Brazos River valley. Lies 35 to 80 ft. below Ivan ls. memb. In
places rests on Wayland sh. memb. of Graham fm.; in other places on underlying
Gungight 1s. memb. of Graham. Correlated by Plummer with Trickham bed of
Drake, in Colorado River valley. Named for town of Avis, Jack Co. Typically
developed in Jack, Young, and Stephens Counties. )

H. H. Sellards, 1933 (Univ. Tex. Bull. 3232, p. 103), treated Avis ss. as basal memb.
of Thrifty fm.

F. M. Bullard and R. H. Cuyler, 1835 (Univ. Tex. Bull. 3501, p. 232), used Avig ss.
for the beds underlying Breckenridge 18. and overlying 8peck Mtn 1s. in Colorado
River Valley (McCulloch Co.), and stated that Parks Mtn cgl. of Drake (the type
loc. of which is in adjoining Coleman Co.) is a conglomeratic phase of Avis ss.

The U. 8. Geol. Survey at present treats Avis ss. as basal memb. of Thrifty
fm. in Brazos River region, and Parks Mtn ss. memb. of Colorado River
region as much younger, lying immediately below Chaffin 1s. and resting
on Lohn sh. memb. -of Thrifty.

Avis limestone. (In Hinton formation.)
Mississippian: Southeastern West Virginia.
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
PP. 296, 347). Avis ls—Steel gray, hard, with shaly streak near middle; marine
fossils. Thickness 20 to 45 ft. Name introduced to replace Hinton Is. of Krebs,
because of conflict with Hinton group [fm.]. Type loc. in viclnity of Avis and
Hinton, Summers Co.

Avis shale. (In Hinton formation.)
Mississippian: Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Countles,
pp. 296, 346-352). Upper Avis sh.—Green or yellow, calc., usually fissile, 20 to
100 ft. thick, abundant marine fossils. Underlies Avis ss. and overlies Avis Is.
Lower Avis sh.—Yellow, calc., 15 to 30 ft. thick; marine fossils; underlies
Avis Is. and overlies Payne Branch ss. All members of Hinton group [fm.].
Type loc., reglon around Avis, Hinton, and Bellepoint, Summers Co. Also
observed in Mercer Co.

Avis sandstone. (In Hinton formfition.)
Mississippian: Southeastern West Virginia.
D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
Pp. 296, 345). Avis ss.—Greenish gray, micaceous, massive or shaly, persistent,
10 to 385 ft. thick. Underlies Low Gap sh. and overlies Upper Avis sh. all
members of Hinton group [fm.]). Type loc. high up sides of mtns in vicinity
of Hinton and Avis, Summers Co, Also obseryed in Mercer Co,
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Avoca limestone. (In Lecompton limestone.)
Pennsylvanian: Southeastern Nebraska, northeastern Kansas, and north-
western Missouri.

G. BE. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 44, 45, 47). Avoca 18—
Top unit in Lecompton 1s. Dense bluish 1s. in 2 or 3 beds. Thickness 2 to 9 ft.
in Nebr.; 1+ ft. in Mo. and Kans. Overlles King Hill sh. (i Lecompton ls.).
Named for exposure in South Fork Weeping Water Creek about 3 mi. E. of Avoca,
Otoe Co., Nebr.

Avon shale and limestone. (In Pottsville formation.)
Pennsylvanian: Central western Illinois (Fulton County).

T. E. Savage, 1927 (Am. Jour. Scl, 5th, vol. 14, pp. 807-818), applied Aven sh.
and 18. to beds underlying Colchester (No. 2) coal and overlying his Bernadotte ss.
He included these beds in Carbondale fm., as he proposed to expand that name;
but they belong to Pottaville fm. of U. 8. Geol. Burvey and otber authors.
Thrickness and derivation of name not stated, but probably named for Avon,
Fulton Co.

tAvondale limestone.
Pre-Cambrian: Southeastern Pennsylvania (Chester County).

P. Frazer, 1883 (2d Pa. Geol. Surv. Rept. C_ pp. 307, 321, 322), casually alludes to
Avondale 18, and accompanying map (of Chester Co.) shows a belt of “Siluro-
Cambrian ls.” running through Avondale, Kennett Square, and other places in
Chester Co.

A quarry rock in Cockeysville marble is now locally known as “Avondale
ls."

Avondale volcanics.
Pre-Cambrian: Newfoundland.
A. F. Buddington, 1919 (Jour, Geal,, vol. 27, p. 456).

{Avondale series.
A name used by A. C. Hawkins (Am. Jour. Sci., 5th, vol. 7, pp. 355-364,
1924) to denote Glenarm serles in vicinity of Avondale, Chester Co., Pa.

Avon River limestone.
Mississippian: Nova Scotia.
W. A. Bell, 1921 (Am. Jour. Sci.,, 8th, vol. 1, p. 168).

Aweres formation.
Pre-Cambrian ;: Ontario.
R. G. McConnell, 1926 (Ont. Dept. Mines, 35th Ann. Rept., vol. 3§, pt. 2, p. 16).

Axemann limestone. (In Beekmantown group.)

Lower Ordovician: Central Pennsylvania (Center and- Blair Counties).

E. 0. Ulrich, 1911 (Geol. Snc. Am. Bull,, vol. 22, pp. 552, 653, 657, 660, 674, pl. 27).
Ageman [n] l8.—Thick and thin-bedded, nearly pure ls.,, of dark color, frequently
gteined with iron oxide, and ranging from compact to distinctly crystalline.
Thickness 158 ft. Underlles Bellefonte dol. and overlies Nittany dol.

The 1s. at Axemann, Center Co., is Stonehenge 1s., which underlies Nittany
dol., but the 1s. named Azemann crops out 1 mi. E. of Axemann. The
Bellefonte, Axemann, Nittany, and Stonehenge compose Beekmantown
group of central Pa.

Ayer granite.
Carboniferous or post-Carboniferous: Eastern Massachusetts, southeastern
New Hampshire, and northeastern Connecticut.

B. K. Emerson, 1917 (U. 8, G. 8. Bull, 597, pp. 86, 223-228 and map). Ayer
granite—Blotite-muscovite granite of moderately coarse grain. In many places
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coargely porphyritic, containing feldspar phenocrysts 1 to 3 inches long or blotched
with large patches of feldspar crystals. Extends through Ayer, Mass.
Aylesworth limestone member. (In Pottsville formation.)

Pennsylvanian: Northwestern Illinois (McDonough County).

T. E. S8avage, 1930 (111, Acad. 8cl. Trans.,, vol. 22! p. 498). [Columnar section of
Macomb region shows Aylesworth ls. memd. located about midway in Avon sh.
and ls., the upper part of Pottaville fm. Derivation of name not stated.]

Aylmer formation.

Ordovician (Lower) : Ottawa Valley, Canada.

P. E. Raymond, 1805 (Carnegie Mus. Annals, vol. 3, p. 380, and Am. Jour. Seci.,
4th, vol. 20, p. 364, etc.). Aylmer fm.—Name proposed for the Chazy of Ottawa
. Valley, which is very late Chazy, and differs in lithology and fauna from typlcal
Chasy. ’

tAzoic era. ]

In its earlier and in some of its later usages this term was applied to all
pre-Paleozoic time. In other later usages it was applied (1) to all pre-
Potsdam time; (2) to Huronian epoch of tAlgonkian period plus the
fArchean period; (8) to tArchean period only; and (4) to a hypothetical
interval preceding all known rocks. (For full definition see U. 8. G. 8.
Bull. 769, pp. 20-26, 1925.)

Azotea tongue (of Carlsbad limestone).

Permian: Southeastern New Mexico (Pecos Valley).

W. B. Lang, 1937 (A. A. P. G. Bull, vol. 21, No. 7). The part of Carlsbad ls.
that caps western Arotea Mesa and overlies Seven Rivers gipsiferous memb. of
Chalk Bluff fm. 18 here named Azotea tongue.

Aztec sandstone.

Jurassic(?) : Southeastern Nevada (Goodsprings quadrangle).

D. F, Hewett, 1931 (U. 8. G. 8. P. P. 162, pp. 9, 35, etc.). Actec gs.—Massive
ledge of reddish or buff ss., minutely cross bedded. Is made up of many lenses,
mostly 10 to 25 ft. thick, each lens in turn made up of smaller laminae 14 to 2
inches thick, Thickness-2.100 ft. Rests on Chinle fm. and is overlain by Quat.
deposits. Name is derived from Aztec Tank, a natural depression ir the ss.
several hundred ft. E. of Contact mine, in which water accumulates at times of
heavy rain,

Aztecan series.

A term introduced by C. [R.] Keyes and applied by him in Colo., N. Mex,,
and Ariz,, to cover “a thick, post-Laramian succession of Cretacic sedi-
ments in the San Juan region.” (See his Conspectus of geol. fms. of I.

Mex., 1915, pp. 2, 5.)

Azuero formation.
Pre-Pleistocene: Panama.
0. H. Hershey, 1901 (Univ. Calif. Dept. Geol. Buil, vol. 2, p. 237).

Azure River series..
Pre-Cambrian(?) : British Columbia.
N. F. G. Davls, 1930 (Canada Geol. SBurv. Summ. Rept. 1928, pt. A, p. 288).

Baby sand.-

A subsurface sand near top of Rico fm. (Perm.) in southern San Juan

Co., SE. Utah.
Babylon cyclical formation.

A name applied by H. R. Wanless (Ill. Geol. Surv. Bull. 60, 1931, pp.
179-193) to basal part of Pottsville fm. (Penn.) of central-western Ill,
based upon the rhythmic-cycle theory of sedimentation. Derivation of
name not stated, but there is a village of that name in Fulton Co.
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Bachelor Creek limestone.
Pennsgylvanian: Southern Kansas.

R. C. Moore, 1932 (Kans. Geol. Soc. 6th Ann. Fleld Conf. Guidebook, pp. 94, 96).
Members of Howard 18. have been assigned names as follows, ascending: Bachelor
Creek 1s., Aarde sh. (containing Nodaway coal), Church ls., Winzeler sh., and
Utopia ls. [Derivation of names not stdted. On p. 21 Bachelor Creek ls. is
described as consisting of 1.35 ft. of biue 15. weathering brown and shaly.]

R. C. Moore, 19368 (Kans. Geol. Surv. Bull. 22, pp. 205-207). Bachelor Creek ls.,
lowest memb. of Howard Is., is developed in southern Kans. from Greenwood Co.
southward. It is hard, somewhat sandy., impure, bluish gray Is. ranging In thick-
ness uyp to 3+ ft. Occurs below Aanrde sh. memb., in which Nodaway coal lies
near base. Type loc., Bachelor Creek, sec. 33, T. 25 8, R. 11 E,, about 5 mi. E.
of Eureka, Kans.

Backbone limestone.

Lower Devonian: Southwestern Illinols (Jackson County).

T. E. Savage, 1920 (Am. Jour. Bcl., 4th, vol. 49, pp. 169-178). Back-bone I8.—
Rather thick-bedded coarsely crystalline lss., 0 to 70+ ft. thick, uncon. under-
lying Clear Creek chert in SW. Ill. and uncon. overlying Bailey ls., of New S8cot-
land age. Fauna appears to be closely related to that of Becraft 1s. of N. Y. No
separate name was applied by Worthen to this 1s. Is well exposed near 8. end
of Devil's Back-bone Ridge, a short distance N. of Grand Tower, Jackson Co.

T. E. Savage, 1925 (Am. Jour. Sci., 5th, vol. 10, pp. 139-144), replaced his Back-

bone 3. {of supposed Helderberz nge) with Weller's Little Saline 1. (of known
Oriskany nge), being satisfled of Oriskany age of bis Backbone ls. and {ts equiv.
to Little Saline Is.
tBad limestone.
See 1st entry under Bad River Is.

Bad Axe member (of Franconia sandstone).

Upper Cambrian: Western Wisconsin and southeastern Minnesota.

A. C. Trowbridge, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc., figs. 1, 2, pp.
81, 92, 134, 140, 159, 431, 446, 449, etc.). Bad Azxe membd. of-Franconia fm.—
Greensand and siltstone, 21 to 25+ ft. thick, underlylng St. Lawrence memwmb. of
Trempealeau fm. and overlying Hudson memb. of Franconia fm. at Victory, Trem-
pealeau Mtn, Skillet Falls, Goodenough IIiil, Hudson, Afton, and other places in
western Wis. Named for Bad Axe River, near Franconin, Chisago Co., Minn.
[{On p. 309 of this book G. O. Ransch stated that Bad Aze membd. is lower Dikelo-
cephalus zone. 8t. Lawrence memb. as used in above definition of Bad Aze memb.
included not only 8t. Lawrence 8. {dol.) memb. of Ulrich but the underlying basal
greensand apd cgl. memb. as well.]

Above definition was repeated and somewhat amplified by W. H. Twen-
hofel, G. O. Raasch, and F. T. Thwaites, Nov. 30, 1935 (Geol. Soc. Am.
Bull,, vol. 48, No. 11, pp. 1702, ete.), who, however, treated the basal cgl.
and greensand memb. overlying Bad Axe memb. as distinct from their
St. Lawrence dol. memb. 'They gave thickness of Bad Axe memb. as
ranging btw. 20 and 50 ft. '

Baden sandstone.
Pennsylvanian: Central eastern Missouri (St. Louis County).

H. A. Wheeler, 1895 (St. Louis Acad. 8cl. Trans,, vol. 7, p. 125). Baden ss.—Qray
to drab s8., 2 to 10 ft. thick, coarse-grained, porous, cross-bedded. Occurs near
base of Coal Measures at Baden, North 8t. Louls. Equiv. of “Ferruginous" as.
Underlain by 3 to 5 ft. of shales which rest uncon. on 8t. Louis 1s.

Named for exposures at Baden, St. Louis Co.

Bader formation. (In Council Grove group.)
Permian: Southeastern Nebraska and northeastern Kansas.

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, pp. 4, 7). Bader Is. fm., about
2414 ft. thick, Includes (descendinyk) Middleburg 1s., Hooser sh.,, and Eiss ls. of
Council Grove group. {Derivation of name not stated.]
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Badger Creek formation.
Cambrian or pre-Cambrian: British Columbia.
W. L. Uglow, 1922 (Canada Geol. Surv. Summ. Rept. 1921, pt. A, p. 76).

Bad Heart sandstone member.
Cretaceous : Alberta.

F. H. McLearn, 1926 (Carada Geol. Surv. Bull. 42, p. 119). Included in Smoky
River fm.

Bad Hole sand.

A subsurface sand of early Penn. (Cherokee) age in central eastern Okla.,
which {8 reported to correspond to one of sands of Dutcher sand series.
In Timber Ridge pool, Muskogee Co., it lles at a depth of 1,385 to 1,407
ft. and the Muskogee sand lies at 1,480 to 1,510 ft. C. W. Wilgon, Jr.,
says (A. A. P. G. Bull, vol. 19, No. 4, 1935, pp. 505, 515) this sand corre-
sponds to Georges Fork 88. memb. of Atoka fm., and that it is one of the
Dutcher sands.

Badito formation.

Pennsylvanian: Central southern Colorado (Walsenburg reglon).

R. C. Hills, 1900 (U. 8. G. 8. Walsenburg follo, No. 68). Badito fm.—Ubpper
part consists of 100 ft. of brick-red ss., massive or thick bedded but sometimes
ghaly on weathered saorface. This ss. probably corresponds to some part of
Fountain fm. Lower part consists of coarse brownish red cgl. that ig=Sangre
de Cristo fm. [See also 1900 entry under Sangre de Cristo fm.]

Probably named for Badito Peak or town of Badito, just W. of Walsenburg
quad. and in Huerfano Park quad.

1Bad Rfver sandstone.
Pre-Cambrian (Keweenawan) : Northwestern Wisconsin (Ashland County).
E. T. Bweet, 1876 (Wis. Acad. Sci, Arte., and Lett. Trans.,, vol. 3, pp. 40-55).
Bad River 83.—Sss. and shales forming upper beds of Copper-bearing serlea
[Keweenawan], Largely represented on Bad River.

tBad River gabbro.
Pre-Cambrian (Keweenawan) : Northwestern Wisconsin (Ashland County)
and porthern peninsula of Michigan.
R. D. Irving, 1888 (U. 8. G. 8. 3d Agrn, Rept.,, pp. 115, 134, 135, 180; also U. 8.
G. B. Mon. 5, pp. 4041, 144, 155, 377, 435). Very coarse gabbro, largely
developed in Bad River region, Ashland Co., Wis.,, and exposed on Bad River,
Iren Co., Wis. Forms base of Keweenawan serles,

Bad River doloinite.

Pre-Cambrian (lower Huronian) : Northwestern Michigan and northwest-
ern Wisconsin (Penokee-Gogebic district).

C. R. Van Hise, 1901 (U. 8. G. 8. 21st Ann. Rept., pt. 3, p. 338). Baed ls.—
Cherty Is., of Lower Huronlan age. Uncon. underlies Palms fm, and uncon,
overlies Archean granite and gneiss in Penokee-Gogebic dist.

A, C. Lape and A. E. 8eaman, 1907 (Jour. Geol., vol. 15, btw. pp. 680-695). Bad
River fm. of QGogebic Range is=Kona dol. and Randville dol.

C. R. Van Hise and C. K. Leith, 1911 (U. 8. G. S. Mon. 52, pp. 225, 228). Bad
River Is.—Chiefly 1s., heavily mag., in places approaching dol., intermingled and
interstratified with chert. Thickness 200 to 300 ft. Grades into underlying
8unddy qteite. Top eroded. Overlain by Palms fm.

Namned fof occurrence at Bad River, in Penokee Gap section.

C. K. Leith, R. J. Lund, and A. Leith, 1935 (U. 8..G. 8. P. P. 184), adopted Bad
Rtver dol. as the name of this fm,

Badshot formation.
Pre-Cambrian: British Columbia.
J. F. Walker, 1929 (Canada Geol. Surv. Summ. Rept. 1928, pt. A, p- 128).
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Bad Vermilion Lake granite. .

Pre-Cambrian: Ontnrlo

A. C. Lawson, 191_3 (Canada Geol. Sury. Mefn. 40; p. 51).
Baffin till.

C. [R.] Keyes, 1926 (Pan:, Am Geol vol. 45 p. 151). The Greenlandlnn ice-
center of today and the Patrichn ice—center of Hudson Bay may both prove
to be parts of what we call the Labradornn glacier 1f " flie first 18 really a
distinct polnrine ice-cap its deposltn should be dlstlnguls}:ed by gome gach tule
as Baﬂ'ln till. In ejther case the Greenland glacler ts a hold- over remnant of
Wisconsin glacietion :

Bagley andesite.
Lower (?) Jurasslc Northex‘n Calitornia (Bedding qundrangle)

J. 8. Diller, 1906 (U. 8. G S. Redding folto, No. 138) Bagley ande.stte—l cludes’
the lavas and pyroclastlcs of a success)on of volcanlc eruptions of slmllar eneral
character. Commonply filled with an abundance of small phenocrysts of plagloclase,
and rarély also with dark gralns in a greenlsh groundmess Composed chleﬂy
of andesitic tuff, sometimes coarse, almost agglomeratie, but generally fine and
stratiﬂed with og¢casfonal traces of marine fossils. More than three tourths of
Baglcy Mtn area’ ia occupled by tuff. ‘The lavag are most abnndant nent summ[t
and whole mass has thicknesg of about 1,000 tt. Both areag [Bagley Mtn ‘and
nlong Pit River} of Bagley andesite lle pract{cally on border btw. Potem nnd'
Modin tms, but do not necessarily indlcnte an uncon. Theee areas - répresent
centers of greater accumulatlon of volcanlc materlal near poin{e ‘of eruptlon
during beginning of Potem epoch. Beftween ‘the two points the contemp. sedlments
contain some detr!tus from both centers, but apparently "thé greater porfion
comes from A, dilferent sour(;e For this reagon the intermediate gediments were

mcluded in the Potem
Bagnell L

Name introduced by €. {R.} Keyes for a very old sheef of glacia} tilf
(pre- Nebraskan) in Mo. “that has been called Nebrasknn till by Leverett.”
{See Pan-Am. Geol, vol. 58, pp. 208, 208, 217, 1932)

Bailey limestone.

Lower Devonian (Helderberg) : Eastern Missouri and southwestern
Ilinots. ' '

E. O. Ulrich, 1904 (Mo. Bur. Geol. and Mines vol. 2, 2d set., p. 110). Bailey 18—
Argill. 1ss. and shales containing New Scotland Helderberglnn faunas ot Red

Rock landjng and above, Overlies Bainbridge 18. and underlies Clear Creek 18,
[restricted]. Thickness 100+ ft.

Named for exposure at former Balley’s Landing, on Mississippi River,
Perry Co., Mo., a short distance above present Red Rock Landing.

Bailey Spring limestone.

Pennsylvanian (early) and Mississippian (late) : Eastern Nevada (Pioche
distriet).

L. G. Westgate and A. Knopf, 1932 (U. S. G. 8. P. P. 171, pp. 7, 21, éf¢.), Bofley
Bpring le—Gray, medium-bedded 1s., some cherty -layers; bAsal beds consist
of 0Hve-brown fossiliferous ls. weathering to reddish debris,. which passes up
into gray-black fossiliferous ls. that weathers to mottled red and yellow ‘These
basal beds are probably net very thick. Thickness of fm. 2,275 ft. Oyerlies
Scotty Wash qgtzite. I8 youngest Carbf. fm. in Pioche dist. Top {8 eroded. Is
overlain by igneous rocks of Tert. (7) age. Fossils are lower Penn. and late
Miss,, according to G. H. Girty. The fm. occurs in several large areag SE. of
Bailey 8pring, on W. side of Bristol Range, Ploche dist,

1Bainbridge marl.

Eocene (upper): Southwestern Georgia.

A, F. Foerste, 1894 (Am. Jour. 8ci., 3d, vol. 48, pp. 41-54). Bainbridge marl—Very
cale, bed contalning many fossils, chiefly Orbitoides. Exposed at water level
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E. and W, of Stez;mboat landing at Bainbridge. Lies 150 ft, below top of Vickshurg
group, In which it is included.

According fo later studies of C. W, Coocke this marl is part of Ocala ls. of
Jackson (upper Eocene) age, which name has priority.

Named for exposures at Bainbridge, Decatur Co.

tBainbridge residual beds.

Miocene and Oligocene: Southwestern Georgia.

W. H. Dall and J. Stanley Brown, 1894 (Geol. Soc. Am. Bull, vol. 5, p. 170).
The Bainbridge rcsidual beds correlate with Chipola marl and with upper part of
underlyiug Chattahoochee beds, [Not deflned.]

C. J. Maury, 1902 (Bulls. Am. Pal, vol. 3, No. 15, pp. 6769, 81). The ypper
part of Bainbridge residual’ beds correlates with Alum Bluff beds, the middle
part with Chipola marl, and lower part with Chattahoochee clays and Iss,
[Not defined.]

Conflicts with another fm. The lower bed belongs to Flint River fm.
and upper bed to Alum Bluff group, according to recent studies of
C. W. Cooke.

Named, apparently, for exposures at or In vicinity of Bainbridge, De-

catur Co.

Bainbridge limestone.

Silurian (Niagaran): Eastern Missour1 and southwestern Illinois.

E. 0. Ulrich, 1804 (Mo. Bur. Geol. and Mines vol. 2, 2d ser., p. 110). Bainbridge
lg. proposed to embrace all 8il. 1ss. beneath Balley 1s. in river bluffs for some
miles abgve and below Bainbridge, Mo., also above and below Thebes, Il
[For next older tm. Ulrich adopted Girardeau ls. in above rept.]

E. 0. Ulrich, 1911 (Geol. Boc. Am. Bull, vol. 22, pl. 28), restricted Bainbridge la.
to beds of late Niagaran age, lying uncon. below Bailey 1s. (Helderbergian) and
uncon. above Brassfleld 18. This 18 present generally accepted definition.

Named for Bainbridge, Cape Girardeau Co., Mo.

Baird shale.
Mississipplan: Northern California (Redding region).

H. W, Fairbanks, July 1894 (Am. Geol., vol. 14, p. 28). Baird sh.—Black siliceous
sh., probably 500 ft. thick, the lowest horizon rccognized at United States
fisheries on McCloud River. Fauna considered by J. P. Smith to be analogous to
the Waverly, but strat. position is higher. The shales outcrop most promi-
nently on W. side of river just above Baird P. O., where they are in places
highly metamorphosed by dikes of diabase and diabase porphyrite.

J. P. Smith, Bept.—Oct. 1894 (Jour. Geol, vol. 2, pp. 588-612). Baird sh.—Black
siliceous shales 500 ft. thick. Older than McCloud ls. and younger than
Sacramento fm, [Kennett fm.],

-According to J. 8. Diller (U. S. G. S, Redding folio, No. 138, 1908) the

Baird sh. overlies Bragdon fm. and underlies McCloud ls.

Baitoa formation.
Miocene: Dominican Republie,
C. W. Cooke, 1920 (Geol. Soc. Am. Bull, vol. 31, p. 219)

tBaker limestone.

Silurian (early); Western Tennessee,

A. F. Foerste, 1901 (Geol. Soc. Am. Bull, vol. 12, pp. 397, 402). Beker ls.—White
crinoidal 1s., 0 to 25 ft. thick in Tenn. Same ag Clinton Is, of Ind. and Ky. Basal
Sil. fm. in W. Tenn. Underlies South Tunnel bed (Osgood shaly clay). Included
in Clifton Is.

Replaced by Brassfield Is., better established though later name. Is con-
sidered to be of Albion age.

Named for Baker, Davidson Co.
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Baker gabbro.
Cretaceous (?) : Southern British Columbia.

R A, Daly, 1914 (Caneda Geol. Surv. Dept. Mmes Mem. 38, map 9, 118° to 118°30°).
Bgker gabbro, Cret. (7). [Mass lies just N. of Baker Creek (which empties into
Christina Lake) and at bbadwaters of the creek.]

Bsaker sand.
A subsurface sand in Pottsville group of edstern Ky.

Baker member (of Richfleld formation).
Pre-Cambrian: British Columbia (Cariboo district).

G. Hanson, 1935 (Canada Dept. Mines, Geol. Ser., Bur. Econ. Geol. Mem, 181, No
2396, p. 4).

Bakerstown sandstone. (In Conémau'gh forma_ticin.j
Pennsylvinian : Southwestern Pennsylvania (Allegheny County).
J. P. Lesley, 1878 (2d Pa. Geol. Surv. Rept. Q, pp. xix (preface) and 305-308, index).
Bakerstown ss.—Underlies Bakerstown coal and overlies Lower Barren Measure red
shales, which rest on Pine Creek.coal. [Only recorded use of name.]

Bakerstown cia_y. _
A term that has been applied to clay underlying Bakerstown coal in Cone-
maugh fm. of W, Va.

Bakersville gabbro.

Triassic (?) : Western North Carolina.

A. Keith, 1903 (U. 8. G. 8. Cranberry folio, No. 90, p. 5). Bakersville gabbro —Un-
metamorphosed massive gabbro, of black and brown color. Intrusive into Roan
gneiss and Carolina gneiss. [Named for Bakeraville, Mitchell Co.] .

W. S. Bayley, 1923 (Tenn. Div. Geol. Bull, 29, p. 41), assigned this gabbro to
pre-Camb.

Bakoven shale,

Middle Devonian: Eastern New York (Catskill Mountains).

G. H. Chadwick, 1833 (Am.. Jour. Sci., 5th, vol. 16, pp. 480, 483).. The black sh.
heretofore passing as “Marcellus,” below Mount Marlon fm., since it remains
unidentified by Dr. Cooper with any of his Hamilton units, is hele called Bakoven
sh. (bok-o-fen), from local Dutch name of valley it produces with its type section
(partial) where Catskill-Palenville road crosses Kaaters Kill.

1Balaklala rhyolite,

Jurassic (?) : Northern California (Redding quadrangle).

J. 8. Diller, 1908 (U. 8. G..8. Redding follo, No. 138). Balaklala rkyalite—A suc-
cession of irregular lava flows and tuffs which have been so compressed end folded
as to render very obscure the original layered arrangement of the mass, Thickness
about 500 ft, Clearly underlies Kennett 1s8. and sh. and penetrates and overlies
Copley meta-andesite. Named for fact it forms the hiils about Balaklala mine.

" Later work by L. C. Graton (U. 8. G. 8. Bull. 430, pp. 81-85, 1910) proved
these rocks to be intrusive alaskite porphyry and same as so-called {Bully
Hill rhyolite. Both geographic names have therefore heen discarded as
unnecessary. This porphyry cuts rocks as young as Pit sh (Middle and
Upper Triassic).

{Bald Eagle conglomerate.

Upper Ordovician: Central Pennsylvania (Blair County).

A. W. Grabau, 1909 (Jour. Geol., vol. 17, p. 235). Bald FEagle cgl.—Gray to white.
rarely red, cgl. and quartz &s., 550 to 1319 ft. thick. Characterized by extensive
cross bedding. Generally called Oneida by Ia. geologists. Is of Lorraine age.
Underlies Juniata fm. and overlies Eden ss. Was originally named *“Tyrone,” but
that name is preoccupied. Named for Bald Eagle Mtn at Tyrone, Blair Co.

E. Q. Ulrich, 1911 (Geol. Soc., Am. Bull, vol. 22, pL 27). Oswego (Bald Fagle)
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underlles Juniata 68, ln centml Pn. anﬂ rests’ on Reedsville sh., the upper part of
whl,ch is of Eden agé.

AW Gra\biu 191 Geol, Soc Am BdlL., Vol. .24, pp- 408—410) Bald Eagle cgli—
The Oswego a8; ist represent dpper part of the Bald Eagle Ulrlch makes Bala
Edgle ,exact equ. . . of Oswego 88. withoit glvlng reasons for this correlntlnn To
E. the ss' begins earller and reets on’ lowel' beds, than_ to NW In Bald EngIe Mtu
it rests on' lowest Pulaskl if not’ Franktort. in Buﬂalo and Pulaski region it is
post- Lorraine

c. Bntts 1918 (Am Jour Sd. 4th vol. 46 pp 533 586) Bald Eagle 8s. of Gra:
ban and Onelda cgl ol 2d Pa; Geol Sarv. réplaced By Oswego B8.

Baldface pbase
See 1928 entry 1mder 0¢mway aranite
M. Bllllngs 1935 (letter dated July 19). Type lo¢. for Baldface phaae of Conway
grwm;a is_ SOuth Baldtace Mtn in NE, coroer of North Conway quad., White
Mtns region, ;N H

Bald Hill gran{te gneiss i

PreCambrian Sou' 'eastern New York (Poughkeepsie reg'lon)

C E. Gordon, 1911 ( Y State Mu& Bull 148 PP’ 11 14-16, 20-21, 32; 34, 40).
Bald Hill g'mn.lta g-nemr is of lgneous orlgln and Certalnly Precambric. Covers
nbout 11 ag. mi E. of the Hudson Composes Bald Hill. Remnrknbly homogenemls
In outcrops if 18 commonly drab colored and gra.nltellke

Bald Hlll sh_ e. (In Henshpw formation )

Pennsylvanmn Wester,n Kentucky (Webster County).

L C’ Glenn, 1922 (Ky Geol. Burv ser 6 vol 5, p. 118). Bald Hill ahalea -—8hales,
domlnnntly s.rglll' and marly and usunlly leaden or green, with a hint of purplish
mottllng lp some places Severnl thin coals in upper part. Thickness 60 to 125 ft.
Underlles Vanderburg 88. angd’ overlles Dixon ss., all included in Dixon [Henshaw]
tm Named 167 Bald' Hlll, Just E of Dl.xon

Bald Hlll limestone (In Tradewater formation.)
Pennsylvanlan Southeastern Illlnols (Saline County).

G. H. Cady, 1926 (Ill State Acad: Scl Trans.,” vol. 19, p. 268). Bald Hill u les
in lnterval btw Bild Hlll coal and’ Bald Hill'ss. Is exposed in reilroad cut E. of
Stonetort ag a discontlnuous layer a few ;incbes thick, but is more typlcally
developed at Baid- Hin, about 2 ml SE. of Stonefort on N. side of Big Four
R B

Bald Hill sandstone (I Tradewater format;ion )
Pennsylvanian Southeastern Illinois (Saline County).

[¢H H Cady, 1926 (Ill State Acnd Scl Tmns vol. 19, pp 258, 263). Bald Hill 88,

’ occurs along. cregt of hill N., of Stonefort that s, Stdnefort Hill, and is expoged
on low knoll upon whlch Mitchellville la located. It iié§ 100 ft. of tmore aboye
Curlew 1.

Baldie granibe )
Juraeslc (7) ¢ Brii{sh Columbia.
W L. Uglow. 1922 (Canada Geol. Satv, Summ Rept. 1921, pt. A, p. 81).

Bald Knob shale (In' Kanawha formation )
Pennsylvanlan Southeérn West Virglnia
C. E. Krebs and D. ﬂ ’I‘eets Jr., 1915 (W: ¥ ; -Geol. Surv. Rept: Boone Co., p 497).
Bald Knob sh.—Dark gruy. slaty sh. col ning small mnrlne “fosslls. Thlckness
1to 8 ft. Lies 25 to 34 ft. below Stockton l1a. and 0 to 3 ft. above Matewdi coal.
Named for Bald Knob P. O., Boone Co.
Bald Mountain limektone.
. Lower Ordoviciah (Beekmantown) : Hastern New York (Mohawk Valley).
W. W. Mather, 1843 (Geol. N. Y, vol 1, p. 387). Boald Mountain ls. §s synonym
of Black River ls.
A. Fiteh, 18580 (Historical, topographical, and agricultural survey of county of
Washington [N. Y.], pt. 8, pp. 841-852). Bald Min ls.—Blue la, composing
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most of Bald Mtn, which rises 600 or 700 ft. above level of surrounding county.
At Bald Mtn and its iimédiate vicinity we have both -the Sparry ls. and the
stratum beneath it,

J. M. Clarke, 1912 (N. Y. State Mus. Bull. 158, p. 21). Bald Mtn 1s., of Beekman-
town beds; provislonally named because so dlstinct from Beekmantown beds of
Champlain Valley. Underlies “Trenton” l1ss. FPield -work :-by R. Ruedemann.

R. Ruedemann, 1914 (N. Y. State Mus. Bull, 169, pp. 66-99). Bald Min Is.—
Fine-grained, light bluish gray 1s. with many white crystalline spots; aren.
bands in lower part. Top fm. of Beekmantown age in eastern trough at Saratoga
Springs and vicinlty. Fauna distinct from ¥Fort Cassin fauna, and indicates
this 1s. is older than Normanskill sh. and that it overllies Deep Kill sh., but it
may come from an entirely different trough or basin that was originally B. of
Levls trough, Thickness 100 ft. [In chart on p. 140 he shows it uncon. beneath
Normanskill sh. Map shows that it occurs on Bald Mtn, Washington Co. This
definition was repeated by Ruedemann in 1929 (Geol. Soc. Am. Bull,, vol. 40, No. 2,
p. 414) and 1930 (N. Y. State Mus. Bull. 285, p. 27).]

Bald Mountain dacite.
Tertiary : Central southern Colorado (Custer County).

W. Cross, 18868 (U. 8. G. 8. 17th Ann. Rept.,, pt. 2, p. 295). Bald Min dacite—
Named for Bald Mtn. Clearly later than Rosita andesite and is cut by rhyolite,
but relations to other igneous rocks of Silver Cliff-Rosita Hills dist. not known.

Baid Mountain gneiss.
Pre-Cambrian: Northeastern Oregon.

W. D. Smith and B. L. Packard, 1919 (Univ. Oreg. Bull, vol. 16, No. 7, p. 105;
Jour. Geol, vol. 27, p. 105). Bald Mtn gneiss, Archean(?), eastern Oreg.
[Oldest fm. given in table of eastern Oreg. fms.]

Bald Mountain lake beds member (of Esmeralda formation).
Miocene (upper): Central Nevada (Manhattan distriet).

H. G. Ferguson, 1924 (U. 8. G. 8. Bull. 723). Bold Mtn lake-beds membdb-—Cgls.,
tuffaceous sss., and shales; at top a few ft. of fangl. Sediments twice broken
by volcanic activity, as two members of rhyolitic tuff are included. Thickness
500+ ft. Lies 700+ ft. below top of Esmeralda fm., the intervening beds consisting
of a quartz latite memb. Overlies Diamond King memb. Composes upper part of
Bald Mtn to within 400+ ft. of its top.

Bald Peak basalt.

Pliocene: Western California (San Francisco region).

A. C. Lawson and C. Palache, 1902 (Calif. Univ. Pub., Dept. Geol. Bull, vol. 2,
map at end). Bald Peak basalt.—Top fm. of Berkeleyan series [Berkeley group].
Forms large part of Bald Knob, B. of Berkeley.

Bald Rock conglomerate member (of Lee formation).

Pennsylvanian: Southwestern Virginia (Wise County).

J. B. Eby, 1923 (Va. Geol. Surv. Bull. 24, p. 85). Bald Rock cgl. memb—Middle

" memb. of Lee fm. In Wise Co., SW. Va. Thickness 15 to 200 ft. Is 70 ft. thick
at Bald Rock, in vielnity of Miller Yards, about 4 mi. W. of Dungannon, Wise Co.
Underlies Starns coal and overlies Burton Ford coal.

Baldwinsville limestone. (In McLeansboro formation.)
Pennsylvanian: Central eastern Illinois (Edgar County).
See 1934 entry under La Salle l8. memb., where is cited only known use of
name. Derivation unknown.

Ballard.
Cretaceous: Jamaica.
R. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull,, vol. 384, p. 42).
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Ballard Harmon sandstone.

Misgissippian: Southern West Virginia.

R. V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol. Surv. Rept. Wyoming and
McDowell Counties, p. 244). Ballard Harmon ss.—Magglve, hard, flne-grained,
gray; 15 ft. thick. Lies about 500 ft. below Pocabontas No. 3 coal. Included
in Mauch Chunk series. Hag been quarried on SW. side of Tug Fork, just below
mouth of Ballard Harmon Branch, McDowell Co.

tBallast Point silex bed.

Miocene (lower): Central Florida.

Term used in some early repts of W. H. Dall to designate the very fossilif-
erous siliceous bed (4 to 10 ft. thick) in Tampa ls. that has also been
called “Tampa silex bed” and “Orthaulax bed.”

Named for exposures at Ballast Point, Tampa.

Ballena gravel.
Focene: Southwestern California (San Diego County).

W. J. Miller, 1935 (Geol. 8oc. Am. Bull, vol. 46, No. 10, pp. 15656-1561). Ballena
gravel (or cgl.)) has been cause of considerable discussion and has been differ-
ently interpreted. It has an -lmportant bearing on geomorphologic history of
Peninsular Range. Was first described [but not named] by H. W. Fairbanks
(Calif. State Min. Bur. 11th Ann. Rept., 1893, pp. 91-92). [Falrbanks named
tbe whaleback-shaped hill but not the deposit.] Oeccurs in 10 or more areas,
extending SW. from near Witch Creek (at 3,000 ft.)) to SW. of Ballena (at
2,400 ft.), and W. to San Vicente Valley (at 2,000 ft.) in Ramona quad. to W.
and NW. of Padre Barona Valley (at 1,800+ ft.) in Cuyamaca quad. The
largest area, several mli. long, {8 SW. of Ballena, where the gravel caps ridges
300 to 500 ft. high. This may be regarded as type loc. All the areas were
doubtless once continuous. Consists largely of pebbles and boulders of red and
gray porphyritic lava, considerable qtzite, and some schist. Thickness 100 ft. or
more. Striking simllarity btw. the pebbles and boulders of Ballena gravel and
Poway cgl. (marine) strongly Indicates their former continuity. Assigned to
late Bocene. Deposited locally. Probably=Poway cgl.

Ballou clay. (In Allegheny formation.)
A name applied in some early Ohio repts to the clay underlying Upper
Freeport coal and overlying Upper Freeport ls. in Muskingum Co.,
Ohio.

Balltown oil sand.
Drillers' term for a sand in NW, Pa.; probably=Cherry Grove oil sand and
of Chemung age. Lies lower than Tiona sand and higher than Sheffield
sand, and is sald to correspond to Gartland and Garfield sands.

Balmyville limestone member (of Wappinger limestone).
Middle Ordoviclan: Southeastern New York (Orange County).

F. Holzwasser, 1926 (N. Y. State Mus. Bull. 270, pp. 3841, 43). Balmville ls.,
uppermost memb. of Wappinger 1s. in Newburgh quad., underlies Hudson Rlver
slates and overlies typical Wappinger 1s. of this area. Consists of more than
50 ft. of dark bluish gray coarsely crystalline 1s., in places changing below into
a conglomeratic facies consisting of about 20 ft. of fossiliferous cgl crowded
with pebbles. Qutcrops N. of Balmville, Orange Co. Has been called Trenton
ls. 1Is of either uppermost Black River or early Trenton age.

Balsora limestone. (In Palo Pinto formation.)

Pennsylvanian: North-central Texas.

G. Scott and J. M. Armstrong, 1932 (Univ. Tex. Bull. 3224, p. 24). Balsors ls.,
in Palo Pinto fm., lies 70+ ft. below Bridgeport coal and 7 to 10 ft. above
Sanders Bridge 15s. Thickness O to 4+ ft. Named for outcrop in valley of a
small stream 1 mi. W. of Balsora, Wise Co. Also occurs along Boone Creek.
To NE. it lenses out into shales. Not present in eection exposed at Martin Lake,
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Baltic amygdaloid.

Pre-Cambrian (Keweenawan) : Northern Michigan,

L. L. Hubbard, 1898 (Mich. Geol. Surv. vol. 8, pt. 2, pp. 135, 138). The Baltic mine
is in an amygdaloid bed [called by Hubbard Baltic emygdaloid], wbose strike,
according to Mr. Theodore Dengler, Mining Engineer of the Atlantic and Baltic
mines, {8 N, 60°30’ E. (magn.). This bed crosses the line btw. secs. 20 and 21,
T. 54, R. 34, about 200 ft. N. of the quarter post.

A, C. Lane, 1908 (Mines and Minerals, vel. 27, pp. 204-206). The Baltic lode
occurs a short distance above Baltle (No. 3) cgl. on Keweenaw Polint, Mich.

Belongs to Bohemian Range group. Is younger than Baltic cgl. and
older than Baltic West amygdaloid. The mineralized part is Baltic
lode. :

Named for occurrence in Baltic mine, Houghton Co.

Baltic flow.
. Includes Baltic amygdaloid and underlying trap.

Baltic conglomerate.
Pre-Cambrian (Keweenawan): Northern Michigan.
A, C. Lane, 1906 (Mines and Minerals, vol. 27, pp. 204-206). Baltic cgl. (No. 3)
lies a short distance below Baltic lode,
Belongs to Bohemian Range group.
Named for occurrence in Baltic mine, Houghton Co.

Baltic sandstone.

Pre-Cambrian (Keweenawan) : Northern Michigan,

A. C. Lane, 1911 (Mich, Geol. and Biol. Surv. Pub. 8, geol. ser. 4, pp. 495, 499,
fig. 47). ‘“Baltic sandstone,”” an amygdaloid cgl. with much red sandy matrix,
which I am inclined to identify with Marvine's cgl. No. 5.

Belongs in Bohemian Range group.

Probably named for its occurrence near Baltlc mine or at or near town
of Baltle, Houghton Co.

Baltic West amygdaloid.
Pre-Cambrian (Keweenawan) : Northern Michigan.
Name locally in use for many years. Used by B. 8. Butler in U. 8. G. 8.
P. P. 144, 1829. Is younger than Baltic amygdaloid. Belongs in Bo-
hemian Range group. The mineralized part is the Baltic West lode.
Named because it 18 usually the first amygdaloid W. of Baltle lode.

Baltic West flow. .
Includes Baltic West amygdaloid and underlying trap.

Baltimore gneiss. )
Pre-Cambrian: Northern Maryland and southeastern Pennsylvania.

G. H. Williams and N.-H. Darton, 1882 (U. 8. G. 8. map of Baltimore and vicinity,

. to accompany “Guide to Baltimore,” prepared for Baltimore meeting Am. Inst.
Min. Engrs. Feb. 1882, pp. 88-138). ([Baltimore gneisses, al8o Baitimore gneiss,
here uted to include gneiss overlying Cockeysville marble and the hornblende
goeiss underlying Setters quartz schist, and text says Ballimore gneisses embrace
8 great varlety of types. The gneiss thet overlies Cockeysville marble 18 in Wissa-
hickon fm.]

G. H. Willlams and W. B. Clark, 1893 (Maryland, its resources and institutions,
chap. IT1, pp. 56-88). No certaln traces of clastie origin have ever been detected
in Baltimore gneisses, although their sed. character may be inferred from thelr
‘rapid alternations of beds of different composition,” and from nature of other
rocks intercalated in them, ke the marbles and quarts schists,

W. B. Clark, 1904 (Md. Geol. Surv. Harford Co. Atlas, geol. map). Pre-Oambrian
(Baltimore) —Highly crystalline gneisses with bands varying from micaceous
qtsite to biotite and hornblende schists. Includes metamorphosed sediments and
igneous masses, [Placed beneath Setters gtzite, Columpar section on map reads:
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“Baltimore gnelss 5,000 (7) ft. Banded mica and hornblende greiss with in-
truded aplite, pegmatite, and granite.”]

E. B. Mathews, 1904 (Am. Jour. Sci., 4th, vol. 17, pp. 141-159). Baltimore gneiss.—
Banded gneiss, highly crystalline. All agree that it is pre-Camb. Usually in
eastern Md. it is separated from other metamorphosed sed. rocks hy igneous masses,
but In viclnity of Baltimore and in Phila. area, as shown by Dr. Bascom, these
banded gneisses immediately underlie the qtgzite (Chickies qtzite or Setters quartz
schist). Apparently of sed. origin.

B. B. Knopf and A. 1. Jonas, 1923 (Am. Jour. 8ci., 5th, vol. 5, pp. 40-62). Balti-
more gmeiss s restricted to sed. gneiss, and the intrusive gnelss is here .named
Hartley augen gnetss. The Baltimore uncon. underlies Setters fm.

E. B. Knopf and A. 1. Jonas, 1929 (Md. Geol. Surv. Baltimore Co. Rept., pp. 105,
140-152). Baltimore gneiss (early pre-Camb.) consists of biotite and hornblende
gneiss that shows some cataclastic deformation. Varles in appearance from a
heavily bedded, granitoid gneiss of white or gray color to a thinly layered ribbon
gueiss of alternating light and dark bands, Named for fine outcrops in city of
Baltimore, along banks of Jones Falls and Gwynns Falls.

F. Bascom, 1932 (U. 8. G. 8. West Chester-Coatesville, Pa., folio, No. 228). Balti-
more gneiss includes a nongraphitic facles and a graphitic facles. Latter was
formerly treated as distinet fm., and called “Pickering gneiss,” but this name is
now abandoned, as the rocks are only a graphitic facies of Baltimore gneiss. As-
signed to Archean.

In 1934 the U. 8. Geol. Survey decided to adopt Pickering gneiss for the
pre-Camb. sed. rocks assoclated with Franklin 1s. (2 white coarsely
crystalline Is. or marble, more or less contemp. with Pickering gneiss),
with which it is found interbedded as well as apparently overlying. For
description of Pickering gneiss see last entry under Pickering gneiss.

The Baltimore gneiss was formerly classified by U. 8. Geol. Survey as
“Archean,” but that term having been discarded as a time term the fm.
is now classified as pre-Camb.

tBaltimorean formation.

Lower Cretaceous: Eastern Maryland.

P. R. Uhler, 1888 (Am. Phil, Soc. Proc., vol. 25, p. 48). Baltimorean fm.—Gravels,
sands, and clays, 5004 ft. thick. Is probably lowest alluvial fm. discovered in
Md. Rests on Archean rocks. Underlies Albirupean fm. Well developed in city
of Baltimore.

B. L. Miller, 1917 (U. 8. G. 8. Tolchester follo, No. 204). “Baltimorean’ of Uhler
included Patuxent, Arundel, end Patapsco fms., which compose Potomac group.

Banbury voleanics.

Pliocene (upper) : Southern Idaho (Twin Falls County).

H. T. Stearns, 1932 (Correlation chart of Idaho compiled by M. G. Wilmarth, dated
Sept. 1, 1932) and 1936 (Jour. Geol., vol. 44, No. 4, pp. 434—439). Banbury vol-
oonics.—Masgive dark-brown weathered basalt flows and fragmental tuff beds,
8360+ ft. thick. Older than Hagerman lake beds and younger than Raft lake
beds. There are thick exposures of fm. near Banbury Hot Spring, sec. 388, T. 8 S,
R. 14 R.,, Twin Falls Co. At old Riverside Ferry there is a cone from which the
tuffs issued.

Bandbox Mountain type.
Name applied by L. V. Pirsgon (U. 8. G. 8. 20th Ann. Rept., pt. 8, pp. 543-
546, 1000) to dikes of analcite basalt on Bandbox Mtn, Little Belt Mtns,
Mont.

Bandera shale.
Pennsylvanian: Southeastern Kansas and northeastern Oklahoma.
G. I, Adams, 1903 (U. 8. G. 8. Bull. 211, p. 32). Bandera sh.—Shales, 100 ft.
thick, carrying congiderable thin-bedded s8. and some coal, overlying Pawnee ls.
and underlylng Parsons lg.
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Adopted by U. 8. Geol. Survey many years ago as a fm. of Pleasanton group
in Kans., overlying Pawnee 1s. and underlying Altamont ls., basal memb.
of Parsons fm. But R. C: Moore has recently abandoned Parsons fm., and
now treats Bandera sh. of Kans. as a distinct fm. in his Marmaton group.
This changed classification has not yet been ¢onsidered by U. 8. Geol.
Survey for its publications.

Named for Bandera, Bourbon Co., Kans., near which it islquarried'.

Banff series. ) )
Carboniferous and Devonian(?): Alberta. .

R. G. McConnell, 1887 (Canada Geol. Surv,, n. 8., vol. 2, pp. 15D, 17D, 19D). [As-
" signed to Carbf.]

Later repts assign these rocks to Der., to Miss,; to Miss. and Dev.; and to
Penn, and Miss,

Banfian series.

C. [R.} Keyes, 1924 (Pap-Am. Geol.,, vol. 42, pp. 285, 288). Banffign series.—Lss.,
1,400 ft. thick, composing all of Late Devonic of Banff, Alberta. Underlié Banff
shales, 6f Early Carbonic (Kindérhookian) age. The title Banff should be restricted
to thé Late Devonlc beds, or sonie part of them in case # is found tbat this is not
a single series,

Bangor limestone. (Of Chester group.)

Mississippian: Alabama, central and eastern Tennessee, and northwestern
Georgia.

E. A. Smith, 1890 (Ala. Geol. Suiv. Rept. on Cahaba coal field, pp. 155-157 and
map). The Sub-Carbf. of Ala. is divided into “Upper or Calc. memb. (named
Oxmoor ss. and shales and Bangor ls.)” and “Lower or Siliceous memb. (named
Fort Payne chert).” The upper calc. member is variable in composition. In
North Ala, It is chlefly a ls., called Mountain 18, from fact it forms flanks of
most mtns in that section that are cappéd by Coal Measures. Within this ls.
there is interbedded a layer of ss. [Hartselle] of varlable thickness, perhaps 100
ft. max. in Tenn. Valley, while the over and underlying 1ss. are many times that.
As we come southward the ss. (which we have often called La Grange 88, but that
name is preoccupled, which has caused us to replace it by name Oamoor, where the
rocks are well exposed and where the shales are more conspicuous than at La
Grange) becomes more important; and lower section of the I8, appears to give way
to, or to be replaced by, a series of black shales [Floyd sh.] closely resembling those
of the Dev. but many times more inassive. I many places in the anticlinal valleys,
and especlally the further 8. we go, the uppér ls. also appears to be wanting or to
be replaced by the shales and sss. above named. The ls. which comes next below
the Coal Measures is well exposed at many places, as at Bangor, Blount Springs,
and Trussville, where it is exfensively quarriéd, but 8. of latitude of Birming-
ham it is very rarely seen, and In its stead we find the black shiales mentioned.
These shales are often interstratified with dark-colored lss. and sometimes with
tolerably pure 1ss., but these aré unimportant in thickness as compared with the
shales and sss. The greater part of Shades Valley is based upoii these sss. and
shales, though the 1s. appears in several places.

Later mapping by C. Butts resulted in restriction (Ala. Geol. Surv. Spec.
Rept. No. 14, 1926) of Bangor to the ls, above Hartselle 88. and below
Pennington sh. In Shades Valley the Bangor restricted is overlain by an
upper tongue of Floyd sh. In the broad sense in which Bangor ls. was
originally defined and subsequently used it included all Miss. rocks
above Fort Payne chert. In some early repts it was used to include the
rocks later named Tuscumbia 18., while in some other repts these rocks
were included in Fort Payne chert. A name became necessary for the
1s. above Hartselle ss., for which the name Bangor is especially appro-
priate, while the use of the name in the broad sense became unnecessary,
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the rocks having been subdivided. The Bangor restricted belongs to
Chester group. (See also under Hartselle 8s.)
Named for development at Bangor, Blount Co., Ala.

Bangor beds. (In Martinsburg shale.)
Upper Ordovician: Southeastern Pennsylvania (Northampton County).

C. H. Behre, Jr., 1928 (Jour, Geol., vol. 34, pp. 485487) and 1927 (Pa. Geol. Surv.,
4th ger., Bull, M9, pp. 83, 104-107, and maps), [See under Pen Argyl beds.]

Bankston Creek limestone.
See under Bankston Fork ls.

Bankston Fork limestone. (In McLeansboro formation.)

Pennsylvanian: Southeastern Illinols (S8aline County) and southwestern
Ilinois (Perry County).

Q. H. Cady. 1926 (Ill. State Acad. Scl. Trane, vol. 19, pp. 257, 261, 262).
[Bankston Creek ls. In columnar section on p. 237 ; Bankatuon Fork ls. elsewhere
ih rept.].—The 18. which I have chosen to call Bankston Fork 1s. lies in lower
part of McLeansboro fm., about 40 ft. above Herrin No. 6 coal, top memb. of
underlylng Carbondsle fm, It is a fairly pure, slightly brownish or pinkish,
hard, dense- 18, which commonly breaks with a fracture somewhat concnoidal,
Contains fossils, Thickness O to 15+ ft. 1Is discontinnous, possibly because
locally displaced by Anvil Rock. The strat. relation of these two strata is not
very certain in mind of writer. One of best exposures I8 along 8. side of valley
of Bankstop Creek, Just E. of Saline Co. line.

&. H. Bell, C. Ball, and L. McCabe, 1931 (Ill. Geol, Surv. Press Bull. No. 18).
Bankston Fork ls. memb.—Argill., dark blue, massive, fossiliferons 18.; weathers
brown. Thickness 214 to 7 ft. in Perry Co. Top lles § to 7 ft. below Galum Is.
memb. Base lies 25+ ft. above Herrin (No. 6) coal. Named by G. H. Cady
(Trans. Il. Acad. Bei, vol, 18, p. 261). -

Bannock voleanic formation,

Cambrian (?): Southeastern Idaho (Pocatello).

A. L. Anderson, 1928 (Idaho Bur., Mines and Geol. Pam. 28, p. 8). Bennook voloanio
fim.—Anclent volcanic rocks, including several flows of lava of probable angdesitic
composition, tuff beds, and breccias, thin beds of immpure Is., calc. sh., ss., qtzite,
and cgl., all so highly sheared, mashed, and altered that they may be pre-Camb,,
but writer has tentatively left them at base of Camb. until further study.
Thickness 1,200+ ft.; base not exposed, Top has been taken to include the sh.
beneath - Black Rock }s. No definite fossils found. Named because its only
known occurrence |s in Bannock Range. Tlhe lavas are purplish, greenish, and
reddish, and best described as greenstones,

TBaptanodon beds.
A paleontologic name applied by 0. C. Marsh (1891) to beds underlylng
tAtlantosaurus beds (Morrison fm.) in the West. Is same as Sundance
fm., according to J. B. Reeside, Jr,

Baraboo quartzite.
Pre-Cambrian (middle? Huronian) : Central gouthern Wisconsin (8auk and
Columbia Countles),

R. D. Irving, 1877 (Geol. Wis, vol. 2, pp. B04-518, 539, 542). Baradboo gqtzite
ranges —The rock constituting the great body of the Baraboo ranges fs a qtzite
of nongranular, usually flaky, texture, and of color from nearly white, through
gray, pink, and amethyst, to purplish red end even brick-red, the gray and
deep red being most common, the white the least common. Very rarely a distinet
granular texture is seen. The qtzite Is very distinctly laminated, the lamination
contorted. Next in abundance to the qtzite, and merging into it, are heavy beds
of a fine metamorphbic cgl., usunlly of grayish to amethystine color; the matrix
and pebbles of gtzite are not always well defined from one another. A peculiar
greasy-surfaced quartz schist forms thin layers btw. the thick layers of qtzite.
Other quartz schists of different character form the lowest layers of the north
qteite range,
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R. D. Irving, 1802 (U. 8. G. 8. Mon. 19, pl. 1), mapped Baraboo gizites.

C. R. Van Hise, 1892 (U. 8. G. 8. Bull. 86, p. 195), referred Baraboo qtzites to
upper Huronfan. ’

S. 'Weldman, 1904 (Wis. Geol. Nat. Hist. Surv. Bull. 13). Thickness of Baraboo
qtzite 1s ‘3,000 to 5,000 ft. Rests on floor of rhyolite, granite, and diorite.
Underlies Seeley sl., without evidence of uncon. 1Is mainly gtzite, but contains
small amount of quartz porphyry cgl. at base, and in several places is accom-
panied by red sl, hardened and semi-metamorphosed, making the well-known
catlinyte of Pipestone and Baraboo Counties.

8. Weidman and A. R. Schultz, 1915 (Wis. Geol. Nat. Hist. Surv. Bull. 35, pp.
274-275). Baragboo gtzite forms E end cf Barabao bluffs in W. part of Columbia
Co.

C. R. van Hise and C. K. Leith, 1908 (U. 8. G. 8. Bull. 3680, p. 720), stated that
Baraboo qtzite, Seeley sl, and Freedom dol. might be middle Huronian.

Baraboo series.

Pre-Cambrian: Central southern Wisconsin (Sauk County).

S. Weidman, 1904 (Wis. Geol. and Nat. Hist. Surv. Bull. 13, Econ. ser. No. 8§, pp.
4, 22, 161, 162, 169-171), used Baraboo series to include (descending) Freedom
fin., Seeley sl., and Baraboo qtzite in Baraboo region.

A, Leith, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Boe., fig. 216, pp. 329
331), used Upper Baraboo geries to include, in Baraboo dist.,, Rowley Creek sl
and Dske qtezite, and Lotwer Baraboo geries to Include Freedom fm., Seeley 8l.,
and Baraboo glzite. '

Barachois slate.
Cambrian: Nova Scotia.
H. Fletcher, 1900 (Canada Geol. Surv., Deserfpiive note on Sydney cosl fields, p. 5).

Barberie andesite.
Devonian: New Brunswick,
W. V, Howard, 1926 (Geol, Soc, Am. Bull, vol. 37, p. 470),

Barbican formation.
Pleistocene: Jamaica.
R. T. Hin, 1899 (Harvarg Coll. Mus. Comp. Zool. Buil,, vol. 84, p. 42).

tBarclay 1imestone.

Pennsylvanian: Eastern Kansas.

J. W. Beede, 1902 (Kans. Univ. 8ci. Bull, vol. 1, p. 175). Barclay 1s.—Proposed by
G. 1. Adams, in unpublished ms., for lss. Interbedded with shales, about 70 ft.
thick, intimately connected faunally, Overlies Burlingame ({Bcranton] shales
and underles Willard shales.

This name fell into disuse years ago. As defined it included several lss.
According to R, C. Moore, 1936 (Kans. Geol. Burv. Bull. 22, p. 215),
Barclay 1s. of Beede extended from top of Scranton sh. up to base of
Willard sh. (just as defined by Beede), but Moore’s Willard sh. is a
younger sh, than the Willard of current literature. Moore discarded this
name.

Probably named for Barclay, Osage Co.

Bardstown coral reef. (In Liberty formation.)
Upper Ordovician: Southwestern Ohlo and north-central Kentucky.
A. F. Foerste, 1809 (Denigon Univ. 8ci. Lab. Bull, 14, p. 280). Bardstown coral reef.—
Coral horizon forming base of Liberty bed of Richmond fm. in Ohio and Ky.

Named for Bardstown, Nelson Co., Ky.

Bar Harbor series. .
Silurian and pre-Cambrian: Southeastern Maine (Mount Desert Island).

N. 8. Shaler, 1888 (U. 8. G. 8. 8th Ann. Repf.. pt. 2, pp..1037, 1047-1052, 1080 and
map). Bar Harbor seri®s.—Thick-bedded flaggy slates and associated bedded
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gtzites and felsites with very numerous injections of various igneous rocks. In
majn quertzose and arglll. slates, shales, and flags. Near Rodick's Cove and in
some other places they consist in the main of biuish green and purple shales. at
some points the beds are crowded with siliceous concretlons. Found on N. and E.
iihores of Motint Desert from Rodick's Cove to the Ovens. No trace of fossils. T ain
disposed to t_hink this small series represents beds deposited at a latér period than
‘any other on the island. The greater part of Mount Desert rocks are probably
Camb. or older. )

F. Bascom. 1919 (Geog. Boc. Phila. Bull vol. 17, No. 4, pp. 117-122). Bar Harbor
series, -Chieﬂy qtzites, slates, and ﬂagstones, red, purple, and green;, 700 to 1,000
ft. thick. Not very highly metamorpbosed but no organle remainas have been found.
Some of them may prove to be volcanics, Well exposed at Bar Harbor landing,
whence the name. Skirt N. and E. shores of Mount Desert Island from Thomas
Bay (east side) to Cromwell Cove dat SE. end of Bar Harbor. Are perhaps next
younger than Bartlett Islaud gserles. Are Lower Camb. or earlier.

On 1933 geol. map of Mnine by A. Keith the rocks extending along shore of
Moun@ Desert Island from E. side of Thomas Bay to S. of Bar Harbor
are included in block of igneous i'pcks labeléd “mainly Sil. but some Dev. ;"
ind the rocks on SW. side of Thomas Bay are mapped as pre-Camb.
sediments, i

F. W. Toppan, 1932 (Geol. of Maine, Dept. Geol. Union Coll., Schénectady,
p. 50), assigned these rocks to Camb.

tBarker formation.

Upper and Middle Cambrian: Central northern Montana (Fort Benton
region).

W H. Weed, 1899 (U. 8. G. 8. Fort Benton folio; No. 55). Barker fm.—The oldest
sed rocks of quad. Comprise all 6f Camb. Subdivisions can nof be mapped
separately on scale of map. Consist of (descending): (1) Yogo ls., 100 ft.; (2) Dry
Creek sh. (brick-red sh: and ls8.); (3) Pilgrim ls. (massively bedded), 140 ft.;
(4) Park ghales and 1s. cgls, several hundred ft.; (b) Meagher 1ss.,, 110 ft.;
(8) Wolsey sh. (purplée and green micaceous sh. containing small 18. nodules bearing
foasils), 125 ft.; and (7) Flathead &s. (coarse ss. composed of smaH pebbles and
coarse gralns of quartz and reldspnr and occasional pebblvs of gnejss, gradlng into
hard sss. which often form a true qtzite The rocks are well exposed péar Banker
also in broad valley of Piigrim Creek and in cliffs to N. Rest on Archean gnelss
and schist: Overlain by Monarch fm. (Sil.? anq,Dev ).

The subdivisions mentioned above are now treated as fms., and the inclusive

unit “Barker fm.” has been discarded.

Burker porphyty.
Post- Cretaceous: Central Montana (Little Belt Mountains).

W. H. Weed 1899 (U. 8. G. 8. Little Belt Mtos folio, No. 56). Barker porphyry.—
Granite porphyry, usually gray or pale brown, weathering reddish. Forms Big
Baldy Mtn, to 8. of Barker: Asslgned to post:Cret. [Also forms Barker Mtn, in
Fort Benton quad.]

Barker syenite.

A name applied by L. V. Pirsson (U. S. G. 8. 20th Ann. Rept., pt. 3, pp.
465468, 1900) t0 the rock that forms the intrusive mass N. of Barker,
Cascade Co:, Mont.

Barker sand.

A subsurface sand of Chester (Miss.) age in Ind. that has been cofrelated

with Elwren ss. of Malott.

Barker quartzite.
Lower Cambrian: Southwestern Vermont (Rutland County).

A. Keith, 1832 (Wash. Acad. Sci. Jour., vol. 22, pp. 860, 401). Barker qtzitc.—One
of key rocks of Taconic sequence, being readily identifiable and making sharp hills
and ridges. 1Is generally of light or white color on weathered surfaces, but usually
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i8 more or lesg green when freshly broken. Varles from dense rock with very fine
grains of quartz to coarse qtzite and locally a fine cgl. The coarser facies contain
pebbles of various slates, gtzites, and a little 18., probably derived from older Camb.
fms. Thickness varies from 100+ ft. at Barker Hill (4 mi, E of N. from Castleton)
and nearby Wallace Ledge down to thinness that is barely recognizable. Under-
lles Bull sl. and overlies Hubbardton sl.

Barker shale,
Cambrian: Alberta.
C. E. Michener, 1034 (Jour Geol., vol. 42, No. 1, p. 47). ]
Barkerian series. n -
A term applied by C. [R.) Keyes to all Camb. fms. of Mont. (See Pan-
Am. Geol., vol. 46, 1926.) Corresponds to Barker fm. of Weed, a term

long ago discarded by U. S. Geol. Survey.

Barkerville formation.
Pre-Cambrian : British Columbia.
W. A. Johnston and W. L. Uglow, 1926 (Canada Geol. Surv. Mem. 149, p. 14).

Barkley quartzites.
C. [R.] Keyes, 1924 (Pan-Am. Geol.,, vol. 41, p. 38). Barkley gtzites—Qtzites,
1,400 ft. thick, composing upper fm. of Panamintan series (Early Cambric) in
Utah. [Derlvation of name not stated.]

Barlow sand.
A subsurface oil sand of Miss. age in western Ky. that has been identified
as Bethel or Sample ss. by D. B, Chisholm (Ky. Geol. Surv., ser. 6,
vol. 41, p. 220, 1931) and W. L. Russell (A. A. P. G. Bull, vol. 16, No. 3,
p. 244, 1932).

Barlow lime.
A subsurface oil zone of Miss. age in western Ky. that has been identified
as basal part of Paint Creek ls., of Chester group. (See D. B. Chisholm,
Ky. Geol. Surv,, ser. 6, vol, 41, p. 220, 1931; and W. L. Russell, A. A. P. G.
Bull,, vol. 16, No. 3, p. 244, 1932.)

Barlow.
Name applied to a glacial lake, of Pleist. age, in Canada, north of Great

Lakes region.

Barnard gneiss.
Cambrian: Southeastern Vermont (Windsor County).

C. H. Richardson, 1924 (Vt. State Geol. Rept. 1923-24, pp. 91-82). Barnard gneiss.—
Acid intrusive gneiss forming continuous outcrop for several ml. in Barnard
Twp. Composes prominent ridge on W. side of Locust Creek N. of village of
Barnard, but before it enters Bethel, on N., it forms prominent ridge on both
sides of Locust Creek. Is light gray, tinged with green from presence of a little
chlorite and epidote. Of gnelssold structure and medium to coarse grained
texture. Ezxact age unknown., That it is pre-Ord, seems certain, and it may be
pre-Camb.

E. J. Foyles and C. H. Ricbardson, 1929 (16th Rept. Vt. State Geol., table opp. p.
288), assigned this fm. to Upper Camb., but without discussion.

Barnegat limestone. (Has also been spelled Barnegate.)

Middle Ordovician to Lower Cambrian: Southeastern New York.

W. W. Mather, 1838 (N. Y. Geol. Surv. 2d Rept., pp. 168-169). The first con-
tinuous range of Is. of much magnitude that is-seen in Columbia and Dutchess
Counties, in passing from W, to E., is that which crosses the Hudson at Barnegat
[now called Stoneco]. It extends from Barnegat up Wappingers' Creek, by
Pleasant Valley and Pine Plains into Columbia Co.,, and on 8. it passes
from Milton to Newburgh; on the W. down the great valley through N. J.
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into Pa. Varies in character from sandy, granular, subcrystalllne texture, to
perfect compact ls. with conchoidal fracture. Is usually gray, granular, and
suberystalline. Is said to contain fosslls, but no fossils were found. I8 sormetimes
distinctly stratified, and even slaty near its junction with the sl. rocks. Esgen-
tially synonymous with “Wappinger 18.”

J. D. Dana, 1879 (Am. Jour. Sci., 3d, vol. 17). The Barnegat or Wappinger Valley
Is. contains Trenton fossils and is a southward extension of Copake Is.

W. B. Dwight, 1883 (Am. Ass. Adv. Sci. Proc., vol, 31, pp. 384-387). The Wap-
pinger (or Barnegat) lss. of Dutchess and neighboring counties, N. Y., contain
Trenton and Calciferous fossils at several places,

W. B. Dwight, 1886 (Am. Jour. Sci, 3d, vol. 31, pp. 125-133). The Wappinger
Valley (or “Barnegat”) lss, at Fighkill and Stissing Mtns include Iss. now known
to be Trenton and Calciferous. In outskirts of Poughkeepsie a ledge of rock
in Wappinger Valley 1s. proved rich ir Potsdam fossils. It must be over 300 ft.
thick. Is exceedingly variable, but everywhere calc. and more or less aren. {[In
some places he called it Potsdam ls.] Rests on calc. qtzite of Potsdam group.

W. B. Dwight, 1887 (Vassar Bros. Inst. Trans. Scl. Sec., vol. 4, pt. 2). The Wap-
pinger Valley (or “Barnegat”)lss. of Dutchess Co. include Trenton I8, resting
conformably on Rochdale group (the rocks which in previous papers I have called
Calciferous). ’

E. C. Eckel, 1902 (N. Y. State Geol. 20tL. Ann. Rept., pp. r144-r150). Though there
seems to be little doubt of essential equiv. of Barnegat and Stockbridge lss., it
seems best to retain both names, as the Stockbridge probably includes Trenton
beds, which in the less metamorphosed arca of Orange Co. and N. J. can be differ-
entlated from the Barnegat. .

F. J. H. Merrill, 1902 (U. S. G. S. New York City folio, No. 83), used Stuckbridge
1s. for supposedly Ord. and Camb. Iss. underlying Hudson [Manhattan] schist
and overlying Poughquag [Lowerre] qtzite. The Is. of this area is now considered
to be pre-Camb. and is known by local name Intwond Ia.

C. P. Berkey, 1907 (N. Y. State Mus. Bull, 107, pp. 361-378). Wappinger ls.—
Fine-grained blue and white banded 1s. 1,000 ft. thick. Contains Lower Siluric
[{Ord.] and Cambric fossils. Conformably wunderlies Hudson River slates in
Highlands of SE. N. Y. and rests conformably on Poughquag qtzite.

J. M. Clarke, 1909 (N. Y. State Mus. Bull. 133, pp. 14-17). Wappinger 13.—Pirst
called “Barnegate 1s.” by Mather, but now named for Wappinger Creek, Dutchess
Co. Hard, blue, medium bedded lss, carrying brachiopods with an occasional
trilobite, all of apparent Trenton affinitles, [The belt of ls, that runs through
town of Fishkill was in this rept. named Fishkiil 1s. and excluded by Clarke from
Wappinger 1s.] The belt can be traced beyond the road from Fishkill Village
to Wappingers Falls.

C. E. Gordon, 1910 (N. Y. State Mus, Bull. 140, pp. 16-20). Wuppinger ls.—Oc-
curs In two well-defined muasses in Poughkeepsie quad. the composite Wappinger
Creek belt and the Fishkill 1s. Is older than Beekmauntown (“Calciferous,” Roch-
dale group), but whether Cambric or Canadian could not be determined. [Gives
reason for thinking much of the Is. is older than Trenton and perhaps Camb,
or early Ord.]

C. P. Berkey, 1811 (N. Y. State Mus. Bull. 146, pp. 32-57). Wappinger 13.—Com-
pact, fine texture, dark gray, either massive or strongly bedded 1s., 1,000 ft. thick
fn area of N. Y. City aqueduct. Assigned to Cambro-Ordoviclc. Generally sup-
posed =Inwood 13. (or dol.) 8. of the Highlands.

C. E. Gordon, 1911 (N. Y. State Mus. Bull. 148). Wappinger (Barnegate) Is.—
In Poughkeepric gquad. is conglomeratic, aren., lutaceous, siliceous, and dolomitic
Iss. The western belt is Barnegate 18. of Mather, but now commonly referred
to as Wappinger Creck or New Hamburg belt. It includes Trenton, Beekmantown
(Calciferous-Rochdale group), Potsdam, and Georgian. The eastern belt of Wap-
pinger 1. I8 known as Fighkill 1s., as it lies chiefly in town of Old Fishkill. It
includes Trenton, Beekmantown, and Lower Cambric (Qeorgian) fossils. Overlies
Poughquag qtzite and underlies Hudson River sl. group.

C. A. Hartnagel, 1012 (N. Y. State Mus. Hdb. 19, p. 29). Barnégat l3.—Wappinger
(Valley) 1s. The name was from Barnegat, now called Stoneco, Dutchess Co.
The Fishkill 1s. 1s in part=Wappinger 1s.

R. Ruedemann, 1914 (N. Y. State Mus. Bull. 169, pp. 66-99). Wappinger 18. includes
la. of Hoyt, Beekmantown, and Mohawkian ages.
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C. P. Berkey and Marion Rice, 1921 (N. Y. State Mus, Bull. 225, 226). Wappinger
1s. is about 1,000 ft. thick in West Point quad. Is flnely crystalline 1s. Con-
formably underlies Hudson River series and conformably overlies Poughquag qtzite.
Belongs to Cambro-Ord. series.

E. B. Knopf, 1827 (Am. Jour. 8cl., 5th, vol. 14, pp. 429-458), The Ord. and Camb,
rocks of E. part of Dutchess Co. (“Wappinger 18" of Dwight and Dana) are
divided as follows: (1) Lss. of early Trenton and Black River age; (2) Copake
Is. (of Beekmantown age), 0 to 400 ft.; (3) Rochdale Is. (of Beekmantown age},
800 ft. in Wuppinger Valley; (4) Hoyt dol., 300 ft. (the “Potsdam 18" of Dwight) ;
(5) Stissing dol., 200 ft. (Middle ? and Lower Camb.) ; (6) Lower Camb. (“Pough.
quag') qtzite.

Has also been called Newburgh lIs.
See also under Stockbridge ls.

Barnes conglomerate. (Of Apache group.)
Pre-Cambrian: Central Arizona.

F. L. Ransome, 1803 (U. S. G. 8. P. P. 12), Barnes ogl.—Cgl., 10 to 15 ft. thick,
composed of well-rounded pebbles of hard white or pink qtzite with some reddish
jasper and white vein quartz. Overlles Pioneer sh. and underlies Dripping Spring
qtzite. Forms a conspicuous strat. girdle about Barneas Peak, Globe gist. In-
cluded in Apache group.

Barneston formation. (In Chase group.)
Permian: Eastern Kansas and southeastern Nebraska.

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6, 2d ger., p. 41).
Barneston fm. is erected to include Florence fiint and Fort Riley 1s., which are
in contact, ezcept at a few places where a thin sh. intervenes. The Florence or
lower memb. is distinguished from the Fort Riley by its abundant chert content.
The members are usually mapped together as Fort Riley-Florence. Their average
combined thickness from southern ‘Kans, to Nebr. ig 060 ft. or more. They con.
stitute a strong fm. which produces bold rounded escarpments, Type loc. of
Barneston fm. is in bluffs W. and 8W. of Barneston, Gage Co., Nebr.

Barnett shale.
Mississippian: Central Texas (mineral region).

F. B. Plummer and BR. C. Moore, 1922 (Jour, Geol, vol. 30, pp. 25-26). Barnett
sh.—Yellowish gray to black bitumino@s sh., 0 to 50 ft. thick. Underlies Marble
Kalls 1s. and overlies Ellenburger 18. Absent at type loc, of Marble Fallg ls.
Sharp faunal change btw. Barnett sh. and Marble Falls 1s. Named for Barnett
Springs, E. of San Saba [San Saba Co.].

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132). Barnett sh., 0 to
150 ft. thick, consists chiefly of black petroliferous, flssile sh., overlain by thin
layers of brownish, concretionary, petroliferous ls., and with distinctly conglom-
eratic beds at base, where it rests on Ellenburger 1s. Previously called “Lower
Bend” sh. Is basal fm. of Bend group. Overlain by massive beds of Marble Falls
18. The thin lss. at top contain fossils of Miss. aspect. {See also under tBend
series.]

Barnett sand. )
‘A subsurface sand correlated with upper part of Cherokee sh. (Penn.)
of Ponca City fleld, Kay Co., Okla. Is older than Markham sand nnd
younger than Bartlesville sand.

tBarnstable series.

Pleistocene: Southeastern Massachusetts (Barnstable County).

N. S. Shaler, 1898 (U. 8. G. 8. 18th Ann. Rept, pt, 2, pp. 503-593). Barnstable
scries.—Dark-colored clays, in part at least laid down in salt water. Appears
to have been laid down after Nashaquitsa series and before Truro series.

J. B. Woodworth and B. Wigglesworth, 1934 (Harvard Coll. Mus. Comp. Zool. Mem,,
vol. 52). 8Shaler’s “Barnstable serles” included clays, boulder clays, sands, and
gravels, and represents several Pleist. fms. of Long Island,

Named for occurrence at Barnstable, Barnstable Co.
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Barnwell sand. (In South Carolina.)
Barnwell formation. (In Georgia.) .
Eocene (upper): Coastal Plain of western South Carolina and eastern
Georgia (Savannah drainage).

E. Bloan, 1905 (8. C. Geol. Surv. geognostic map of S. C., advance copics; pub-
lished in 1908, in 8. C. Geol. Surv., ser. 4, Bull. 2) and 1807 (Swnmary of
mineral resources of S. C., pp. 12, 17). [Barnwcll buhr sands in table: Barn-
well phase in heading.] The littoral lne of Barnwell phase irregularly overlaps
upper margin of Santee marls, which extend from Shell Bluff easterly by Tinkers
Creck, Orangeburg, Keitt Ravine and thence southerly along E. ridge of Santee
River; along some ridges this littoral line extends almost to the fall llne. The
aren along Savannah River extends southerly to Johnson's Landing, where it
passes. under King's Creek Silex, which near Cohens Bluff passes under Brier
Creek marl (explored on Ga. side along Brier (Creek by Lyell and by Vaughan).
¥rom Johnson’s Landing the line of southerly exposures of this fm. passes near
TFairfax, and thence probably curves, in obscurity of surface sands, towards
Scotchmans Bluff; but it has been cobnclusively discriminated powhere near Bt.
Georges anticline 8. of Orangeburg. The materials consist of silicifled shells
and decomposed glaucenite sands, partly indurated to ss.

E. Sloan, 1908 (S. C. Geol. Burv., ser. 4, Bull. 2), showed Barnwecll buhr-sands and
Barnwell phase as overlying his Santee marl and as scparated from his Cooper
marl by Mount Hope phase, but stated that position of the Barnwell was uncertain.

J. O. Veatch and L. W. Stephenson, 1911 (Ga. Geol. Surv. Bull. 26, p. 285). Barn-
well sand.—Sloan has used name Barnwell “bubr sands” or BRrowell “phase’” for
red, ferruginous sands that immediately overiie McBean fm. as defined in this
rept. Type area is in Barnwell Co, 8. C., where its strat. position is as stated.
Sloan, who has also studled the area in Ga. adjacent to Savannah River, states
that Barnwell “pbase” is represented by the sands that overlle the fossiliferous
rarls of Shell Bluff [Ostrea georyiana zone]. The Barnwell sand directly overlies
McBean fm. and is in contact with both tbe marls and the Congaree clay, the
basgal memb. of McBean fm. and of Claiborne group (p. 268).

C. W. Cooke and H. K. Shearer, 1918 (U. 8. G. 8. P. P. 120C), modified the

definitions of Barnwell sand and of McBean fm. as explained in 1918 entry under

McBean fm. They showed Ocala Is. and Barnwell fm. as contemp., but stated
that they are very different in lithology and present different faunal facies; also
that they interfinger and merge laterally into each other. They stated: Barowell
fm, -gs here defined applies to a less homogeneous composite of materials than
Barnwell sand of Veatch and Stephenson, Including, in addition to Barowell
sand of Veatch and Stephenson, their so-called “Congarce clay” and the Qstrea
georgiana zone of their McBean fm.; and it extends in a broad belt from Savannah
River nearly to Flint River, but in W. half of this belt, the area lying W. of
Oconee River, the fm. is intermediate in character btw. the typical Barnwell and the
Ocala ls.,, merging into Ocala ls. to the S., or seaward, and toward the SW.

W. Cooke, 1936 (U. 8. G. 8. Bull. 867, on Coastal Plain of 8. C.). Study of
fossils has shown that many of the localities specifically referred by Sloan to the
Barnwell really belong to McBean fm., and it Is difficult to speclfy any particular
Iocality in 8. C. that can be considered as the original type. However, Barnwell
has been adopted in this rept. in what is deemed to be its original siguificance,
namely. an Eocene fm. composed chiefly of sand that overlies uncon. the McBean
fm. This usage {s same as tbat followed by Cooke and Shearer in their descrip-
tion of the deposits of Claihorne and Jackson nge in Ga. [As mapped by Cooke
in this rept the fm. covers N. half of Barnwell Co.]

e

Barrack Mountain granite gneiss,
Pre-Cambrian (?) : Northwestern Connecticut.

W. M. Agar, 1820 (Am. Jour. Sci., 5th, vol. 17, pp. 204, 211+). Barreck Mtn
granite gmeiss.—Coarse, irregularly banded granite gneiss with variably spaced
foliatlon planes due to discontinuous bands of hiotite. It is a cataclastic gnelss
with frequently a well-developed mortar texture. The minerals are quartz, micro-
cline, microperthite, a little oligoclase, brown pleochroic biotite, much less mus-
covite, usualiy a little epidote, and = good dea! of a second generation of quartz
in larger elongated crystals. Feldspars characteristically poikilitic; the potash
feldspar usually white but when present in large crystals it shades towards pink.
The rock forms Barrack Mtn, 1 mi. 8. of Falls Village, Litchfleld Co. The Gren?
ville schists and gneisses and the Barrack Mountain gueles are so intimately
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intermingled over large areas that it 16 necessary to map the resulting gnelss
separately as a mixture of the two and disregard the many minor variations.
Intrudes all older rocks. Assigned to pre-Camb. : .

W. M. Agar, 1934 (Am. Jour. Sci,, 5th, vol. 27, p. 362), Writer previously (this
Jour., 17, p. 211; 1929) called the.most granitic type of this latter rock [mixed
goeisses] the Barrack Mtn granite gneigs and regarded it as an older intrusive
forming the igneous component of the widespread mixed gneiss series. He basg
abandoned that view at present and regards the Becket magma as a wide-
spread impregnating agent.

Barranca division:

A term applied by E. T. Dumble (Am. Inst. Min. Engrq Trans vol. 29,
pp. 122-152, 1800) to a serles of shales, slates, sss., and cgl. or bréccia,
with beds of graphite and coal, in Sonora, Mexico. Assigned by him to
Triassie, and said to overlie Carbf. 1ss. and dolomites.

R. E. King, 1934 (Am. Jour. 8ci., 5th, vol. 28, pp. 89, 101), assigned these
rocks to Upper Triassic and Liassic. (The latter is included in Lower
Jurassic by U. S. Geol. Survey.)

Barranquitas shaly llinestones.
Early Cretaceous (?): Puerto Rico.
C. P. Berkey, 1915 (N. Y. Acad. 8ci. Annals, vol. 26, p. 61).

Barre granite.

Devonian: Northeastern Vermont (Washington County).

C. B': Richardson, 1902 (3d Rept. Vt. State Geol, btw. pp: 61 and 98)." Of the
eriptives in Washington 1s. [Waits River 1s. of current literature] the Barre
granite plays most important part. The areg is about 8 mi. long and 4 mi. wide,
mostly in Barre but with a smuall area in Willlamstown. It is a fine granite,
composed of quartz, feldspar, and mica, and of lower Trenton age.

C. H. Richardson, 1908 (8th Rept. Vt. State Geol.). Barre granite, Dev., intrudes
Waits River ls. .

E. J. Foyles and C: H. Richardsdon, 1929 (16th Répt. Vt. State Geol., table opp. p. 288),
assighied Barre granite to Dév.

Barre moraine.

Pleistocene (Wisconsin stage) : Western New York and southern Ontario.
Named for South Barre, Orleans Co.; N Y. Replaces {Lockport moraine.
Is shown on moraine map (fig. 8) in U, 8. G. 8. Niagara folio (No. 190),

p. 17.

Barré limestone.
Devoriian: Qiiebec.
J. M. Clarke, 1915 (N. Y. State Mus, Bull. 177, p. 150).

Barree limestone,

Silurian: Central Peniisylvania (Huntingdon County).

1. C. White, 1885 (2d Pa. Geol. Surv. Rept. T, pp. 132-133). Barree 1s8.—Thin
beds of lighit-gray bluish gray ls. streiked with calcite, with soime greenish gray
sh. partings. Thickness 175 ft. Underlie Clinton upper shales and overlie Barree
shales Outerop belt crosses Little Juniata River at Barree forge, and it is quarried
for ﬂux at Burree furnace [ Huntingdon Co.1.

J. P. Leslcy, 1892 (24 Pa: Geol. Surv. Summ. Final Rept., vol. 2, pp. 825-827),
called the shales abové Barree ls. group the Barree Upper shales and the shales
below that ls. the Barrcé Lower shales.

These 1s. beds are basal part of McKenzie fm., as identified by C. Butts
in U. 8. G. 8. Hollidaysburg-Huntingdon folio (No. 227).

Barree shales.
Silurian: Central Pennsylvania (Huntingdon County).

L. C. White, 1885 (2d Pa. Geol. Surv. Rept. T, p. 133). Barree shales.—Green shales;
60 to 75 ft. thick, with thin, llmy, fossiliferous layers. Underlie Barree 1ss. and
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rest on 10 ft. of ore us. [Keefer ss. memb.]. Included in Clinton fm. [Form
upper part of Clinton fm. as identified In U. 8. G. 8. Hollidaysburg-Huntingdon
folio (No. 227).1

J. P. Lesley, 1892 (2d Pa. Geol. Surv. Summ. Final Rept., vol. 2, .pp. 826-827T).
Barree Upper shales, top memb, of Clinton fm., 60 ft. thick, overlie Barree 1s. group
(175 ft. thick), which rests on Barrce Lower shales (75 ft. thick, green in -color,
with thin limy fossiliferous layers almost entirely confined to wupper half, and
exposed along river bank below Barree furnace, Huntingdon Co.). Al included in
upper part of Clinton fm. [The Barree Upper shales and Barree ls. of this rept
form basal part of McKenzie. fm. of. U. 8. G. 8. Hollidaysburg-Huntingdon folfo
{No. 227), and the Barree Lower shales form upper part of Clinton fm. of that
folio.]

Barrelian series.
Cambrian: California.
C. [R.] Keyes, 1931 (Pan-Am, Geol., vol. 5G, p. 76).

Barr'el. Spring formation.
Middle Ordovician: Central eastern California (Inyo Range).

F. B. Phleger, Jr., 1933 (Southern Calif. Acad. Sci. Bull, vol. 32, pt. 1, pp. 1-6).
Barrel Spring fm.—A succession of gtzites, impure 1ss., and argill. shales of Middle
Ord. age. The fm. is8 well exposed in Barrel 8pring Canyon and in each of next 4
canyons to N. Consists of (descending): (1) Argill. sh.,, dark gray to black,
weathers reddish brown, highly fossiliferous at certain localities, 64 ft.; (2)
nonfossiliferous dark-gray impure ls. that weathers lighter gray, 25 ft.; (3) basal
qizite, white, nonfossiliferous, 41 ft. Conformably overlies Mazourka fm. (of
Chazy age) and conformably underlles Dev. gtzite that weathers white to buff.
Five of the 7 forms that are present in fauna of Barrvel Spring fm. are either
tdentlcal with or are closely related to species of Trenton age.

tBarren Measures.

A descriptive term used in early repts (see J. P. Lesley, Manual of coal,
1856 ed.; H. D. Rogers, Geol. Pa., vol. 2, pt. 1, pp. 474477, 1858) to
include the rocks of western Pa, above the Mahoning ss. Subsequently
“Upper Barren Measures” was applied to the rocks later numed Dunkard
group, and “Lower Barren Meaéu_res" was applied to the rocks later
named Conemaugh fm. The coordinate descriptive term “Upper Produc-
tive Coal Measures” was applied to the intervening Monongahela fm.,
and the term “Lower I’roductive Coal Measures” to the Allegheny fm.

Barrett shale,
Lower Cretaceous: Northeastern Wyoming and western South Dakota
(Black Hills).
W. P. Jenney, 1809 (U. 8. G. 8. 19th Ann. Rept., pt. 2, p, 593, fig. 122, and map).
Barrett shales (Lower (ret.).—Shales and massive sss., uncon, underlying Oak
Creek beds and overlying (without positive evidence of uncon.) Hey Creek coal (m.
in Black Hills. Formerly included in Dakotn ss. (Upper Cret.). Thickness 45 to
75 ft. [Mapped at and around Barrett, Crook Co., Wyo.]
Barrett sand.
A subsurface sand, of Upper Dev. (Chemung?) age, in NW. Pa., which is
believed to lie lower than Bayard sand and higher than Elizabeth sand.

Barriére formation.
Cambrian or pre-Cambrian: British Columbia.
W. L. Uglow, 1922 (Canada Geol. Surv. Summ. Rept. 1921, pt. A, p. 78).

Barrington clays.
Pleistocene (Wisconsin stage) : Rhode Island (Barrington).
J. B. Woodworth, 1898 (U. 8. G. 8. 17th Ann. Rept., pt. 1, pp. 987-988, chart opp.

p. 988, and plL. 62). Barrington clays—Grayish to bluish clays present in town
of Barrington, R, I. Are more sandy in upper tban in lower part. Used for
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makipg brick. Underlain by glacial gravel and sands and overlain by glacfal
sands, Thickness 60 to 63 ft.

Is a local deposit of clay of Wisconsin age.

Barron quartzite.
P_xje-Cambrlan (Keweenuwan) : Northwgstern Wisconsin (Barron County).

N. H. Winchell, 1885 (Am. Geol,, vol. 18, pp. 150-162). The Sloux qtgite, New Ulm
qtzite, Baraboo qtzite, and Barron County gtzites are of same aRe, apd are pre-
Keweenawan and post-Mesabl. '

B. Weidman and A. R, Bchultz, 1915 (Wlis. Geol. Nat. Hist. Surv. Bull, 85, pp. 234,
238), mentioned Barron gteite as pregent in E. part of Barron Co., resting on pre-
Camb. granite,

W. O. Hotchkiss et al., 1915 (Wis. Geol. Nat. Hlst Surv. Bull. 44, econ. per, 19, p. 85
and map). Barron gtzite—~The three main phases are the purplish pink, well-
cemented gtzite, the yellowish somewhat less well-cemented qtzite, and the striped
of stain-banded phase, A very minor phase widely famed, however, because of its
use by the Indians, is the pipestonme or catlinite, which occurs in thin shaly beds,
1t includes at least two separate uncon, gtzite fms,, trap rocks, and probably both
acid and basic intrusives. Thickness 600 ft. Assigned to Keweenawan. Rests
uncon. on Huronian slates.

Barron County quartzite.
See under Barron qtzife.

Barryville member. _
Upper Devonian: Southeastern New York and northeastern Pennsylvania
(Wayne and Pike Countles).

B. Willard, 1938 (Geol. 8oc. Am. Bull,, vol, 47, No. 4, pp. 571, 586-587). Rarryville
memb.—Lower memb. of 8Shohola fm. Underlies Paupack #s.. (upper Memb. of-
Shohola fm.) and overlles Delaware River flags, Conaists of 700 ft. of olive and
gray shales and ss8., cross bedded, weathering often to deeply pitted surfaces,
and containfng 1ed Interbeds and glomerate layers of mud chips and fish frag-
ments. Evidently this memb. corresponds to, and is a thickeped continuation of,
the beds below Paupack ss. which wo puzzled I. C. White [but to which he appued
the name Paupack shales and ss.]. Exposed on Delaware River in Pike.Co., but
better displayed on N. Y. aide of the river, in vicinity of Barryville, Snlliyan Co.
Is continental correlate of marine Chemung. Is not recognized beyond central
Monroe Co., along Brodhead Creek.

Barstow formation.
Miocene (upper) : Southern California (San Bernardino County).

O. H. Hershey, 1902 (Am. Geol, vol. 28, pp. 380-370). Barstow serfes—A tiin
valley fm. made under arid conditions, Occurs at seversl points in Mphave River
valley, notably along railroad about 1% ml, B. of Barstow [Baun Berpardino Cu.].
Type section near Barstow consisty of : ’

“ 1. Btratified, hard brown materinl due to arid coudition but composition not
determined. Persistent over considerable ares, 20 ft,
2, Yellow and light gray slit, 4 ft.
8. Stratified, fine gravel and sand of dull red coler and contajning red lava
fragments, 15 ft. '
4. Structureless bed of white tuff with angular .and subangulur fragments of
various other rock species cmbedded in it, 20-ft.
Is extensively developed on low hills on N, side of valley btw. Barstow and Daggett.
Uncon. overlles Rosamond and Egcondido series. Extensively eroded. Overlain
uncon. by Quat.

J. C. Merriam, 1815 (Pop. Sci, Monthly, vol. 88, pp. 262-254). The term Barstow fm.
ig used for the beds containing the Upper Mio, vertebrate fauna.

J. C. Merrfam, 1919 (Calif. Univ. Pub,, Dept. Geol. Bull, vol. 11, No. §, pp. 44 1x448).
Barstow fm. or group.—Malnly bluish gray to yellowish brown, slightly in@urated
strata, composed largely of fine arkose with considerable percentage of wvolcanie
ash., In an earlier publication (Calif. Univ. Pub., Dept. Geol. Bull, vol. 6, p. 168,
1911) writer referred to fauna of Barstow syncline us the Mohave fatna, this name
being considered meainly as a geograpbic designation. Later, in order to avoid
confuslon with other Tert. faunas occurring in Mobave area, the name Barstow
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hag been used for this faunal assemblage, and Barstow [m. for the beds ¢ontaining
the Upper Mio. or Barstow fauna. This fm. comprises the uppermost of the flve
divisions [of Rosamond series] in Barstow syncline, described by Baker [Calif.
Univ. I'ub, Dept. Geol. Bull, vol, 6, 1911] as fogsiliferous tuff memb., and any
other béds which may be recognized as representing the horizontal of vertical
extension of the same depositional unit. The limits of Barstow fm. may be found
to correspond with those of the fossiliferous tuff memb., or they may include a
greater range of sediments above and below, It s possible the Barstow Yauna
occurs in all strata of Barstow syhcline. It is also possible the lowest strata
of that section will be discovered to contain a fnunul assemblage much older than
the partlcular Upper Mio. assemblage known as the fossiliferous tuff. The
resistant breccla memb. lmmed,mtely below the fossiliferous tuff in Baker's Barstow
syncline section scems to contain a representation of Barstow fauna, and may
ultimately be {ncluded in Barstow fm. Should the resistant breccia be rccognized
as a distinct fm. the name Barstotr group may be used for the sequence of fms.
Excepting marine deposits of Focene age, the oldest Tert. rocks in Mohave area
of which the age is certainly known are included in Barstow fm. Fauna [listed]
is dxstinctly older thnn Ricardo fauna. Assigned to Upper Mio.

Bartlesw ille sand.

Name that has heen applicd to one and to several productive sands in lower
part of Cherokee sh. of eastern part of Osage Co., NE. Okla., some of
which'hgve been correlated with Bluejacket ss. memb. of Cherokee sh.
(Penn.). The name has been used to include Red Fork sand at top
and Glenn sand at base, with intervening beds, the whole aggregating
200 or more ft. in thickness; and it has also been applied to the lower
sand only, the upper sand being called Burbanh (Rcd Fork) sand. Ac-
cording to N. W. Bass, the lower sand, which lies 50 to 100 ft. below
the higher sand, is now regarded as true Bartlesville, which is the pro-
ducing sand near town of Bartlesville, Washington Co, Okla., and is
separated from Mississippi lime by a small thickness of sh. The sand
formerly called Bartlesville sand in Kans. Is now designated Burbank
sand.

Bartlett barren member (of Mesaverde formation).
Upper Cretaceous: Northwestern New Mexico (Gallup-Zuni Basin).

J. D. Bears, 1925 (U. 8. G. S. Bull. 7687). Bartlett barren memb.—Light-gray to
white lenticular ss., light-gray clay sh., and thin irregular coal beds, but none
of commercinl importance. Thickness 330 to 400 ft. Underlies Glbson coal
memb. and overlies Dilco conl memb., all belonging to Mesaverde fmn. Named for
excellent exposures near old Bartlett shaft mine, which penetrates lower bhalf
of the memb.

Bartlett Island series.
Pre-Cambrian and later: Southeastern Maine (west of Mount Desert
Island).

N. 8. Shaler, 1888 (U. 8. G. 8. 8th Ann. Rept., pt. 2, pp. 1037, 1038-1041, 1080).
Bartletts Island sertes.—Thick layer of micaceous, chloritic, and sometimes gneiss-
oid schists, which lie on W. side of lsland, extending from Thomas Bay, on N.
side of island, to Nutter's Point, the extremity of SW. shore. A series of schists,
qtzites and sss.; no lss. Consists of contorted echist, aren. and "argill., with
frequent bed of qtzite, 8 material often assuming a gnelssoid aspect with the
asgociated Injections of igneous rocks. Thickness not less than 2,000 ft. and
may be twice as much. Rocks lle low in Paleozoic. It may be found that a por-
tion or whole of Bartlett’s Island series is to be placed with that found about
Bar Harbor [which he named Bar Harbor series].

F. W. Toppan, 1932 (Geol. of Maine, Dept. Geol. Unfon Coll., Schenectady, p. 48).
Bartlett’s Island series 18 Camb. or possibly pre-Camb.
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On 1933 geol. map of Maine, by A. Keith, the rocks of Bartlett Island are
mapped as pre-Camb. gneisses and schists, Sil. or Dev. igneous rocks, and
Carbf. granite.

Named for development on Bartlett Island, off W. coast of Mount Desert
Island.

Barton group. (In Conemaugh formation.)
Pennsylvanian: Southwestern Pennsylvania.
J. J. Stevenson, 1877 (2d Pa. Geol. Surv. Rept. X,, p. 67). Barton group.—Includes
Morgantown ss. at top and’ Crinoldal or Green Fossiliferous 1. [Ames] at base.
This portion of section is so constant and shows such slight variation in general
character that it deserves to be especially distinguished.

Barton gneiss.
Pre-Cambrian: Northeastern New York (Essex County).

J. F. Kemp, 1898 (Am. Inst. Min. Engrs. Trans.,, vol. 27, p. 178 map and cross
sectiong). Barton gneiss forms summit of Barton Hill; is darker than underlying
Orchard gneiss. Both occur near Port Henry [Essex Co.].

Barton beds.
Silurian: Ontario (Hamilton).

M. Y. Williams, 1914 (Canada Geol. Surv. Summ. Rept. 1913, pp. 179-188). “Barton
beds.”—Thin to thick-bedded dol. with interbedded sh. (in part bituminous),
occurring In upper part of Lockport memb. of Niagara fm. Locally known in
vieinity of Hamilton, Ont.,, as “Barton beds.” At Ancaster about 10 ft. thick,
and rest on 15 ft. of chert beds, which in turn rest on Gasport ls. memb. of the
Lockport. [Derivation of name not stated.]

M. Y. Willianms, 1919 (Canada Geol. Surv. Mem. 111, No. 91 geol. ser.). “Barton
beds.”"—The B0 to 90 ft. of the Lockport overlying the chert beds and underlying
Guelph dol. in vicinity of Hamilton are decidedly argfil. and contain sh. beds at
some horizons. Spencer and Grant called these beds “Barton beds,” after the
name of township in which Hamilton is situated. The name ‘“Barton” has
never been recognized to any extent in geological literature as it was preoccupied
in Tertlary of England; it has, however, considerable local significrnce. As will
be seen later, the upper 35 ft. of “Barton beds” belong to Erasmosa dol. [Name
applied in this rept. to upper 12 to 50 ft. of Lockport dol., exclusive of Guelph.)
The lower part is well defined by its argill, character from Mount Albion to
Ancaster,

Barton sandstone. (In Conemaugh formation.)

Pennsylvanian: Western Maryland (Allegany and Garrett Counties).

C. K. Swartz, W. A. Price, and H. Bassler, 1919 (Geol. Soc. Am. Bull, vol. 30,
p. 573). Barton 8s.—Underlies Barton rider coal and overlies Barton coal; all
included in Conemaugh fm.

C. K. Swartz, 1922 (Md. Geol. SBurv. vol. 11, pl. 6), applied Barton s8. to sss. both
overlying and underlying Barton rider coal, but on p. 65 he stated: “A thick
ss, Is found locally over the Barton coal at Barton and elsewhere which Is
named the Barton ss. from its position.” On p. 114 he showed 30 ft. of Barton
88. and eh. underlying Wellersburg 18. and fire clay and overlying Barton
rider coal in Castleman Basin,

Barton limestone. (In Conemaugh formation.)
Pennsylvanian: Western Maryland (Allegany and Garrett Counties).
C. K. Swartz, W. A, Price, and H. Bassler, 1919 (Geol. Soc. Am. Bull, vol. 30,
p. 578). Baston ls.—Underlies Barton coal and overlies Upper Grafton ss. ; all
included in Conemaugh fm.
C. K. 8wartz, 1922 (Md. Geol. Surv. vol. 11, p. 115), gave thickness of Barton Is.
in Castleman Basin as 5 ft. and in Georges Creek Basin as 1 ft.

Barton red shale. (In Conemaugh formation.)
Penusylvanian: Western Maryland.

C. K. Swartz. 1922 (Md. Geol. Surv. vol. 11, p. 65). Barton red sh.—Red sh.
found above Barton coal in drill holes in Potomac basin.
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Barton clay. (In Conemaugh formation.)

Pennsylvanian: Central eastern Ohio (Jefferson County).

R. E. Lambora, 1930 (Ohio Geol. Surv. Bull. 35, pp. 137-138). Barton clay, 3’ 2
thick, underlies Barton coal, which in Jefferson Co. is represented by 2 in. of
black carbonaceous clay.

Named for association with Barton coal,

tBarton Creek limestone.
Lower Cretaceous (Comanche series) : Central Texas (Travis County).
R. T. Hill and R. A, P. Penrose, Jr., 1889 (Am. Jour. Scl., 3d, vol. 38, p. 470).
Barton Creek or Caprina ls.—Estimated thickness 1,000 ft. Exposed on Barton
Creek [near Austin] above .the ford, also in high bluffs of the Colorado at and
opposite Johnson's quarry; also in W. bluff of Mount Bonnel. Included in
Comanche series.

Same as Edwards 18, later name but affording better type loc.

Barton Creek limestone. (In Millsap Lake formation.)

Penunsylvanian: Central northern Texas (Palo Pinto County).

F. B. Plummer, 1929 (Tex. Bur. Econ. Geol.,, geol. map of Palo Pinto Co.). Barton
Creek Is., in lower part of Mineral Wells fm., lles lower in section than Sante ls.

E. H. Sellards, 1933 (Univ. Tex. Bull. 8232, p. 106). Barton Creck la. memb. of
Garner fm. is preoccupied by Barton Creek ls. of Cret. of Tex. and is discarded.
[It is listed ar basal memb. of Garner fm. the mame Mineral Wella fm. being
restricted to upper part of the original Mineral Wells fm. Does not say what
name replaces it.]

F. B. Plummer and J. Hornberger, Jr., 1936 (Unjv. Tex. BullL 3534), do not refer
to this name under their description of geol. of Palo Pinto Co., nor on map of
that Co., but under description of “Underground water” of Palo Pinto Co., they
state (p. 162) that their newly proposed Buck Creck ss. lies in interval btw.
Brannon Bridge and Barton Creek 1s. members of Millsap Lake fm., which
under]ies Garmer fm.

basement complex,

“Basement complex” and “Bedrock complex” are descriptive terms that
have been rather loosely applied in the literature to the basement
rocks of a region, regardless of whether they are or are not of complex
structure. '

Bashi formation. (In Wilcox group.)

FEocene (lower): Southern Alabama and southeastern Mississippi.

A. Hellprin, 1882 (Phila. Acad. Nat. Sci. Proc. . for 1881, pp. 158-169). [See quota-
tion under tEo-lignitic.]

E. A. Smith and L. C. Johnson, 1887 (U. 8. G. 8. Bull. 43, pp. 43-47). Wood’:
Bluff or Bashi aseries.—Consists of (descending): (1) Wood's Bluff or Bashi
marl, 15 to 30 ft. thick; (2) 25 ft. of gray sandy clays containing toward
base 4 or 5 thin seams of lignite; (3) 35 to 40 ft. of yellowish cross-bedded
sands; and (4) lignite bed 2 ft. thick. Underlies Hatchetigbee rerier and over-
ltes Bell's Landing series [Tuscahoma sand of modern nomenclature].

Is next to youngest fm. of Wilcox group in Ala.,, and contains deposits
of both marine and nonmarine origin. Extends a short distance into
Miss. Is believed to occupy a position btw. Grenada fm. and Holly
Springs sand, but occurs 80 mi, SE. of the outcrops of those fms.

Named for exposures on Bashi Creek, Clarke Co., Ala., especially at
Wood’s Bluff, Tombigbee River, just below mouth of Bashi Creek.

tBashi marl.

Eocene (lower): Southwestern Alabama.

E. A. Smith, 1887 (U. 8. G. S. Bull. 43, pp. 39, 43-46, 69). Wood’s Bluff or
Bashi marl.—Marl, with marine fossils and much greensand, 15-30 ft. thick,
forming top memb. of Wood's Bluff or Bashi series. Overlain by purplish brown
sandy clays forming basal part of Hatchetigbee series,



file:///Eo-lignitic

LEXICON OF GEOLOGIC NAMES OF UNITED STATES 123

Conflicts with Bashi fm., of which it is top memb.
Named for exposures on Bashi Creek, Clarke Co.

tBasic claystone. (In Claiborne group.)

Eocene (middle): Southeastern Mississippi.

E. N. Lowe, 1919 (Miss. Geol. Surv. Bull. 14, pp. T4-75). Basic claystone.—
Marine beds, consisting of (descending): (1) White gtzite, 20 ft. (to W. these
beds characterize the claystone and pass into soft ss.); (2) yellowish white clay-
stone, 100 ft.; (3) semi-indurated grayish glauconitic sand, 10 ft, A phase of
Tallahatta fm. Rests conformably on Winona sand phase of Tallabatta fm.

Is a facies of Tallahatta fm. for which a geographic name is considered
unnecessary. Tle true Winona sand has been proved, by later work
of C. W. Cooke, to be a memb. of Lisbon fm.

Named for exposures at Basic City, Clarke Co.

Basin shale.

Upper Cretaceous: Northern Wyoming (Basin and Greybull oil fields).

F. F, Hintze, 1915 (Wyo. State Geol. Bull. 10, on Basin and Greybull oil and
gas flelds, Bighorn Co., Wyo., pp. 17, 24-29). Basin sh.—Marine -ghales, dark
colored, containing calc. concretions and many Niobrara fossils in upper half.
The large brown sandy concretions at base are highly fossiliferous. There is at
base a persistent cgl. 2 ft. thick. Thickness of fm. 900-1,000 ft. Rests discon.
(erosion) on Torchlight ss. memb. of Benton, and underlies Pierre sh., which
is overlain by Eagle ss. [Parkman ss.]. [In Wyo. State Geol. Bull. 11, 1915,
on Little Buffalo Basin, Hintze gave thickness as 1,200 to 1,250 ft.].

As above defined, this unit includes Carlile and Niobrara shale§ of present
nomenclature, the overlying so-called Pierre sh. of Hintze being the
Steele sh. of current nomenclature.

Bas Obispo formation.
Eocene or older: Panama Canal zone.
D. F. McDonald, 1913 (Geol. Soc. Am. Bull,, vol. 24, p. T08).

Basque formation.
Jurassic: British Columbia.
C. H. Crickmay, 1930 (Calif. Univ. Pub.,, Dept. Geol. Sci. Bull,, vol. 19, No. 2, p. 33).

Bass limestone. ' (Of Unkar group.)
Pre-Cambrian: Northern Arizona (Grand Canyon).
L. F. Noble, 1914 (U. 8. G. S. Bull. 549). Bass lsg.—White crystalline 1s. alternat-
ing with beds of argill. and calc. red sh. containing sun cracks. Thickness 335
ft. Cuot by a thick sill of intrusive diabase. Conformably underlies Hakatai sh,
and conformably overlies Hotauta cgl, all of which belong to Unkar group.
Named for Bass Canyon, where typically exposed.

Bassand member (of Bearpaw shale).
Upper Cretaceous: Alberta.
L. S. Russell, 1932 (Roy. Soc. Canada Trans., 3d ser., vol. 26, sec. 4, p. 126).

Bassendorf shale.
Oligocene (?): Southwestern Oregon (Coos Bay district).

H. G. Schenck, 1927 (Calif. Univ. Pub., Dept. Geol. Sci. Bull, vol. 16, No. 12,
pp. 454, 457, 459). Bussendorf sh.—Sh., characterized in part by presence of
diatoms and furaminifern, Estimated thickness 1,900 ft. Rests on Coaledo fm.
ag here restricted, and is overlain by Tunnel Point 88. No angular uncon. btw.
Bassendorf sh. and Coaledo fm. could be established with certainty. Typical
exposure at Bassendorf Beach, shown on U. 8. Coast and Geodetic Survey chart
No. 6984, in sec. 3, T. 26 S., R. 14 W. Contains microfossils and a few mollusks.
Assigned to lower Olig.
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H. G. Schenck, 1928 (Calif. Univ. Pub.,, Dept. Geol. Sci. Bull, vol. 18, p. 16).
There Is some indication that an apgular uncon. may exist btw. Bassendorf sh.
and underlying Coaledo fm.

H. G. Schenck and R. M. Kleinpell, 1935 (Pan-Am. Geol.,, vol. 64, No. 1, p. 76).
Microfossils and strat. relations suggest Bassendorf and Keasey shales are late Eo.

Bassick agglomerate.

Tertiary : Central southern Colorado (Custer County).

W. Cross, 1898 (U. 8. G. 8. 17th Ann. Rept., pt. 2, p. 307). Baseick oaggl.—Vol-
canic aggl, 1,400+ ft. thick, composing Bassick Hill and greater part of Mount
Tyndall. The rock that is predominant among the fragments of the aggl. is an

andesite (losely allled to both Rosita and Bunker types. Seems likely to be last of
sequence of igneous rocks of Silver Cliff-Rosita Hills region.

{Bassimenan Lake granite.
Pre-Cambrian (Laurentian) : Northeastern Minnesota (Vermilion district).

N. H. Winchell, 1899 (Minn. Geol. Nat, Hist. Surv. Final Rept., vol. 4). Bassimenan
Lake or Basswood granite is same as Saganaga granite. Well exposed on islands
and along 8. shores of Bassimenan Lake.

U. 8. Geographic Board gives Basswood (not Bassimenan) as correct name
of the lake.

Bass Islands dolomite.

Silurian (Cayugan) : Southeastern Michigan, northern Ohio, and western
Ontario.

A. C. Lane, C. 8. Prosser, W. H. Sherzer, and A. W. Grabau, 1909 (Geol. Soc. Am.
Bull, vol. 19, p. 554). Bass Iglands series or Lower Monroe—~—Named for group
of islands In western Lake Erie., Discon. underlies Sylvania ss. Overlies Salina.
Includes (descending) : Raisin River dol., 200+ ft.; Put-in-Bay dolomites, 1004 ft.;
Greanfield dol., 100-}ft.; and Tymochtee shules and 1ss. of Ohlo, 1004-ft. which
may represent in part one or more members recognized elsewhere. [See under
Tymochtee 8h.]

Type loc. of Greenfleld dol. is in SW. Ohio.

Bass Mountain diabase.
Mississippian : Northern California (Redding quadrangle).

J. 8. Diller, 1908 (U. 8. G. 8. Redding folio, No, 138). Bass Mountain diabase.—
Nonporphyritic, dark, somewhat greenish, compact lava, occasionally vesicular and
more frequently fragmental., Is contemp. and partly interbedded with upper part
of Bragdon fm. Named for fact it forme southern slope of Bass Mtn.

TBasswood granite,
Pre-Cambrian (Laurentian) : Northeastern Minnesota (Vermilion district).

A. Winchell, 1888 (Minn. Geol. Nat. Hist. Surv. 16th Ann. Rept.), Basaswood granite
occupies all the Minn. shores of Basswood Lake except SW. shore of Arm 1.

N. H. Winchell, 1899 (Miun. Geol. Nat. Hist. S8urv, Final Rept., vol. 4). Basswood
granite intrudes Lower Keewatin and is of same age as Saganaga granite

C. R, Van Hise and C. K. Leith, 1911 (U. 8. G. 8. Mon, 52, p. 128). The granite
of Basswood Lake 18 same as granite locally known as “‘Saganaga Lake granite.”

The U. S. Geol. Survey uses granite of Basswood Lake, in a geographic
sense,

Basswood Creek formation.
Ordovician: Quebec,
T. H. Clark, 1834 (Geol. Boc. Am. Bull, vol. 45, No. 1, p. 8).

Bastard limestone.
A term applied in some early N. Y. and Pa. repts to a 1s. in Helderberg
group, because of its impure or siliceous character.

I. C, White, 1883 (2d Pa. Geol. Surv. Rept. G7, pp. 97-98). Bagturd ls.—Buffish-
gray impure mug. 1s. 10 to 25 ft. thick. Overlies Bossardville s. (basal part of
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Lower Helderberg) and umderlies Stormville 1s. ‘‘S8eems to represent Stormville
cement bed as well as Decker's Ferry group of Pike and Monroe Counties.”

Bastion schist.
Pre-Cambrian : British Columbia.
R. A. Daly, 1913 (12th Int. Geol. Cong. Guidebook 8, p. 124) and 1914 (Canada
Geol. Surv. Summ. Rept. 1912, p. 158). Bastion schists, pre-Beltlan, B. C. In-
cluded in Shuswap series.

Batavia moraine. _
Pleistocene (Wisconsin 'stage) : Western New York...:Named for Batavia.
See U. 8. G. 8. Mon. 41, pp. 688-690.

Batchawana serles.

Pre-Cambrian; Western Ontario:

E. 8. Moore, 1926 (Ont. Dept. Mines 34th Anp. Rept., pt. 4, p. 9; and 86th Ann. Rept.,
pt. 2, p. 59) and 1929 (Geol. Soc. Am. Bull, vol. 40, p. 552). Occurs in upper
waters of Batchawana River, in Mississagi Forest Reserve, 750+ mi. N. of Sault
Sainte Marie, Ont.

Bates Hole formation,

This name is listed in U. S. G. S. Bull. 191, but the reference cited (J. H.
Smith, Jour. Geol.,, vol. 8, p. 456, 1900) does not use the term. Under
heading “Eocene of Bates Hole, Wyo.,” Smith stated: In valley of Bates
Creek, Natron [a] Co., Wyo., fossiliferous Eocene beds occur, which have
been but recently recognized, and no published account of them is known
to writer.

Batesville sandstone.
Mississippian : Northern Arkansas and northeastern Oklahoma.

J. C. Branner and F. W. Simonds, 1891 (Ark. QGeol. Surv. Ann. Rept, 1888,
vol 4, pp. xlii, 28, 49-53). [According to p. xiii the fm. was named by Branoer;
the description is by Simonds.] Batesville ss.—In Washington Co., Ark., consists
of coarse ss., gray to brown, 10 to 60 ft. thick, in some places more or less
massive but usually forme beds 1 to 4 ft. thick. Eitber immediately underlies
Archimédes [Pitkin] 1s. or is separated from it by Marshall sh., Overlies
Fayetteville sh. [The ss. above described in Washington Co. i3 now known not
to be the Batesville but the Wedington ss. memb. of Fayetteville sh.]

R. A. F. Penrose, Jr., 1891 (Ark. Geol. Surv. Ann. Rept. 1890, vol. 1, pp. 113,
139-140). Batespille ss. at Batesville consists of brown or buff-colored, fine
grained 8s., generally goft, though sometimes hard; splits easily along bedding
lines. Containe lenticular beds of sh. Thickness 20 to nearly 200 ft. Overlies
Fayetteville [really Moorefield] sh. and underlies Genevieve or Boston group.

See under Fayetteville sh. for explanation of erroneous correlations in
above definitions. The true Batesville ss. i8 of Chester age, and at
Batesville it overlies Moorefield sh., or in its absence Boone 1s.; and
to W. it underlies true Fayetteville sh.

Named for Batesville, Independence Co., Ark.

T Batesville ash bed.

Upper Ordovician (Richmond): Northeastern Arkansas (Batesville dis-
- trict).

J. P. Williams, 1891 (Ark. Geol. Surv. Ann. Rept. 1890, vol. 2, pp. 373-375).
Batesville: ash bed as described by Dr. R. A. F. Penrose, Jr., consists of compact,
bluigsh green, earthy rock, 68 to 15 Inches thick, containing small silicaous
nodules, 14 to 1 Inch diam., and small crystals of iron pyrites. The material
{8 softly calc. and weathers into a brown or buff-colored mass much softer
than original rock. Overlies residual clay derived from decomposition of 8t.
Clair Is. [not St. Clair 18. of present usage but an older fm.] and underlies
Boone chert [Miss.]. -
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H. D. Miser (personal comntnication August 1933) states thst this unit
is not an ash bed but a bed in Cason sh., and that it is not a useful
geologle ndme. It i8 also preoccupied.

Named for 3Batesville, Independence Co.

Bath sandstone sub-membet (of Pony Spring siltstone mmember).
" Permian: Central Colorddo (Park and Chaffee Counties).

D. B. Gould, 1835 (A. A. P. G. Bull, vol. 18, No. 7, pp. 973, 990, 995, 1,000).
Bath ss. sub-memb. of Pony Spring siltstone memb, of Maroon fm.—Arkosic,
greenish-gray, micaceois ss., with chloritic cement. Strata range from a few
tenths of a foot to 8 ft. thick, and may dlternate with thin layers of greenish
gray to reddish-gray siltstone. Ripple marks common ; many layers cross-laminated.
Plant fogsils abundint at some horizons neir base. Rests conformably on Chubb
siltstone memb. Assigned to Perm. Forms prominent ridge that separates the
Platte and Arkansas drainage for several mi. NW. of summit of Trout Creek
Pass, where is abandoned town of Bath.

Bath-Reef serles.
Quaternary : West Indies.
J. W. W. Bpencer; 1902 (London Geol. S8oc. Quart. Jour., vol. 58, p. 361).

Bathurst formation.

Carvoniferous : New Brunswick:

G. A. Young, 1910 {Canada Geol. Surv. Summ. Rept. 1809, p, 220).
Battery formation.

Pleistocene: Northwestern California (Del Norte County).

J. H. Maxson, 1933 (Calif. Jour. Mines and Geol, vol: 29, Nos. 1 and 2, p. 136
and map). Bdttery fm.—A thin marine terrace capping of unconsolidated sands
exposed over S. part of Crescent City platform. A fosslliferous lens contains
a small fauna whose general aspect is that of upper San Pedro.

Battie quartzite.

Cambrian (?) : Central southern Maine (Knox County).

G. O, Smith, E. 8. Bastin, and C. W. Brown, 1907 (U. 8. G. S. Penobscot Bay
folio, No. 149, p. 3). Battie gizite—Madssive buff qtzite and clean, buff-colored
qtzite cgl. of very striking appearance. The qtznte cgl. makes up Mount Battie.
Thickness 400 to 500 ft. Overlies Islesboro fm. and conformably underlies Penob-
scot fm. Assigned to Camb. (7). Named for development on Mount Battie, a
small mtn on meinland N. of Camden,_.Knox Co., In Rockland quad.

On 1933 geol. map of Maine, by A. Keith; these rocks are included in
the Ord..and Camb. block.

Battle Creek moraine.

Pleistocerie (Wisconsin stage) : Southern Michigan. Named for Battle
Creek. See back of 1918 ed. of U. 8. G. 8. Camp Custer topog. inap; also
Mich. Acad. Sci. Ann. Rept., pp. 53-54, 1918.

Battleground schist.
Pre-Cambrian: Southern North Carolina and northwestern South Carolma

A. Keith and D. B. Sterrett, 1931 (U. 8. G. 8. Gaffney-Kings Mtn folio, No. 222).
Battleground gchist.—Chiefly white, gray, bluish, bluish black, and mottled white
and bluish sericite schists, with, at top, a manganese schist memb. nearly 300 ft.
thick ; several very persistent beds of cgl. are present. Thickness 1,000 to possibly
2,500 ft. Uncon. underiies Kings Mtn qtzite and uncon. overlies Archean rocks,
Assigned to Algonkian.

Named for exposures on Kings Mtn Battleground, York Co., S. C.
Baucari division.
A term applied by E. T. Dumble (Am. Inst. Min. Engrs. Trans., vol. 29, 1800,

and vol. 31, 1902) to a great thickness of late Tert. lake deposits in
Sonora, Mexico, and Cochise Co., SE. Ariz.
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Bautista beds.

Pleistocene : Southern California (San Jacinto quadrangle).

C. Frick, 1921 (Calif. Univ. Pub., Dept. Geol. Bull, vol. 12, pp. 283-288). PBautista
beds occur in Bautista Badlands or Bautista Creek area. They have yielded
Pleist. vertebrate tossils, and were evidently accumulated in' part in e playalike
lake, ag a series of fine, worked-over fangls. and clays derived from low highlands
of immediate N. and E.

D. M. Fraser, 1931 (Min. in Calif., vol. 27, No. 4, pp. 504-516, 536-637). Bautiste
beds are 1,500 or 2,000 ft. thick, and cover area of 25 sq. mi. Contain Pleist.
vertebrates.

Baxter shale.
Upper Cretaceous: Southwestern Wyoming (Sweetwater County).

A. R. Schultz, 1920 (U. . S. G. S. Bull. 702). Bawmter sh.—Black and drab shales, very
soft and friable; shaly sss. and aren. sh., in places highly gypsiferous. Greater
part of fm. is sh. Thickness undet.; 1,000 {t. exposed in Baxter Basin, but base
not seen. Underlies Blair fm. Contains fossils of Montana age. Named for
exposures in vicinity of Baxter.

J. D. Sears, 1926 (U. S. G. S. Bull. 781, pp. 16, 19, map). Between Frontler and
Blalir fms. in Baxter Basin is 3,350 to 3,600 ft.. of homogeneous gray and drab
sh., in part of Colorado and in part of Montana age. Only upper part of
this sh. is exposed. Schultz gave name Baater sh. to this part, but in present
rept the name is extended to include the whole body. It Includes numerous
zones of calc. concretions and soft thin-bedded ss. Thickness In Rock Springs
uplift 3,350 to 3,600 ft. A ss. 850+ ft. below top of fm. is called “marker bed”
and is belleved to mark base of Montana part of Baxter sh.

Baxters Brook formation.

Ordovician: Nova Scotia.
M. Y. Willlams, 1911 (Canada Geol. Surv. Summ. Rept. 1010, p. 241).

Bayard formation.
Pennsylvanian: Northeastern West Virginia and western Maryland.

N. H. Darton and J. A. Taff, 1896 (U. S. G. 8. Piedmont folio, No. 28). Bayard fm.—
A lower ss. 198 ft. thick; a middle div. of shaly ss., sh., coal, and thin ls. 200
ft. thick; and an upper ss,, which is a beach deposit. Thickness 400 to 475 ft.
Underlies Fairfax fm. and overlies Savage fra. Exposed all around Bayard, Grant
Co., W. Va.

Corresponds to lower part of Conemaugh fm.
Bayard sand.

A subsurface sand, of Upper Dev, (Chemung or Catskill) age and 2 to 30
ft. thick, Iying 2,388 to 2,464 ft. below Pittsburgh coal in eastern Greene
Co., Pa. The name is also used by drillers in W, Va. Named for Thomas
Bayard farm, Whiteley Twp, Greene Co. Also called Sixth sand. Lies
lower than McDonald sand and higher than Elizabeth sand. Two lower
sands are called (descending) Bayard Stray sand and Bayard Stray
Stray sand.

Bay City lime.

A name originally applied by miners to a zone of 1s. cgl. at or near base
of Dolores fm. in LaPlata dist., SW. Colo.,, but now applied by them
to almost any limy beds in that dist., except the so-called “La Plata
1s.” forming basal bed of Morrison fm. Named for Bay City mine, on
La Plata Creek.

Bay City moraine.
Pleistocene (Wisconsin stage) : Eastern Michigan (The Thumb). Shown
on moraine map (pl. 32) in U. 8. G. 8. Mon. 53, Named for Bay
City.
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de Noc member (of Stonington beds).

Upper Ordovician (Richmond): Northern Michigan (Delta County).

R. C. Hussey, 1926 (Mich. Univ. Mus. Geol. Contr., vol. 2, No. 8, pp. 118-150).
Bay de Noc memb.—Basal memb. of Stonington beds of Upper Ord. Richmond fm.
Basal part of memb. is massive-bedded, argill. 1s.; upper or main part consists
of argill. 1s. in alternate, comparatively thin, hard and soft layers. Grayish
brown to dark brown. Thickness about 38 ft. Rests discon. on Bill's Creek beds
and is conformably overlain by Ogontz memb. of Stonington beds. Chief ex-
posure along E. shore of Little Bay de Noc, from 1% mi. N. of Stratton’s farm
northward, and also 8. to Stonington P. O.

Bayfield group.

Pre-Cambrian (upper Keweenawan) : Northwestern Wisconsin (Douglas

and Bayfield Counties).

F, T. Thwaites, 1912 (Wis. Geol, Nat. Hist. Surv. Bull. 25, p. 25). Bayfleld ss.
group.—Chiefly quartz sss. Formerly called Western Lake Superior 8s. but
correlation with Lake Superior gs. of Mich. doubtful. No fossils. Largely or
wholly nonmarine. Thickness 4,300 ft. Included in upper Keweenawan. Divided
into (descending) Chequamegon gs., Devlls Island ss., and Orienta ss. Rests con-
formably on Oronto group. [As mapped covers a large part of Bayfield Co.]

C. K. Leith, 1835 (U. S. G. 8. P. P. 184), Recent work by G. 1. Atwater and G. M.
Clement in NW. Wis. and NE. Minn. has established presence of a great structural
discordance and erosional uncon. btw. lowest Upper Camb. s8. and uppermost
Keweenawan Bayfleld group.

Bayfield gravel.

Tertiary? (Pliocene?) : Southwestern Colorado.
W. W. Atwood and K, F. Mather, 1932 (U. 8. G. 8, P. P, 166). Bayfecld gravel.—

Pebbles and boulders scattered over the surface at bigh levels within San Juan
Mtn range or on crests of foothills. Lie at altitude of 8,000 to 13,0004 ft., but
always near the summit levels. Composed chiefly of pebbles less than 5 inches
diam. Thickness 0 to 2004 {t. Contemp. with Los Pinos and Bridgetimber
gravels. Named for occurrence on several hills a few mil N. of Bayfleld, La
Plata Co.

Bayhorse dolomite.

Cambrian (?) : Southern central Idaho (Custer County).
C. P. Ross, 1932 (Idaho correlation chart compiled by M. G. Wilmarth), Bayhorge

dol.—QGenerally massive, thick-bedded dol, in part oolitic. Thickness 1,000+ ft.
Asgigned to Camb.(?). May possibly be Algonkian. Underlies (uncon.?) Rams-
horn -sh. and overlies (uncon.?) Garden Creek phyllite, Named for town and
creek in Custer Co.

C. P. Ross, 1934 (Geol. Soc. Am. Bull,, vol. 48, pp. 941, ete.). Bayhorse dol.—Chiefly

thick-bedded dol. Most of beds light creamy gray when fresh, but weather readily
to rusty buff; many are crowded with small nearly black, oval chert masses.
Bxceptionally the dol. is nearly black and studded with slightly larger white
bodles, each consisting of a single crystalline grain of dol.,, commonly with rim
of fine-grained carbonate, at least in part caleite. Locally beds of chert, gtzite,
and cgl. or breccla, and some lenses, especlally near top, are argill. Max. thick-
ness fully 1,000 ft. Underiies Ramshorn s8l. and overlies Garden Creek phyllite.
Crops out at intervals along crest and E. flank of anticline that extends diagonally
across NW. part of Bayhorse quad. Best exposed near town of Bayhorse. No
fossils,

Bayloran series.
A term introduced by C. [R.] Keyes (Pan-Am. Geol., vol. 57, pp. 337, 350-

855, 1982) to replace Clear Fork group of north central Tex., because “pre-
occupied by Broadhead, many years previously‘, for a coal measures
section in west-central Mo.” Named for Baylor Co., Tex., “through which
the Clear Fork of Brazos River flows.” [The Clear Fork group of
Broadhead is a part of Cherokee sh. of Kans.]
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Bayne series. (In Puget group.)
Eocene: Western Washington (Puget Sound region).

G, W. Evans, 1912 (Wash. Geol. Surv. Bull. 3, pp. 4249). Bayne series.—Basal
div. of Puget fm. in King Co. Consists of sss. and shales, with far greater
percentage of sh. than in overlying Franklin series. Some coal and bony beds.
Named for town in King Co.

C. E. Weaver, 1816 (Wash. Geol. Surv. Bull. 13). Bayne memb. (of Eocene of
Green River Canyon, western Wash.).—Predominantly shales, with subordinate
amounts of gs., shaly ss.,, and carbonaceous beds. Thickness 3,000 ft. Underlies
Franklin memb. Bt

Bayou Chicot limestone.

Upper Cretaceous(?) : Southwestern Louisiana.

G. D. Harris and A. C. Veatch, 1809 (La. Geol. Surv,, pt. 5, Rept. for 1899, p. 61).
Bayou Chicot 1s.—On average is of much darker color than Winnfleld 1s., but
some fragments show tendency to white anmd blue banded structure so characteristic
of Winnfield layers. Asslgned to Ripley stage of Upper Cret. Outcrops about 8 mi,
SW. of Bayou Chicot P. 0., Evangeline Co.

D. C. Barton, 1936 (letter dated Dec. 23). Bayou Chicot 1s. of Harris and Veatch,
1899, is cap rock Is, of Pine Prairie sait dome.

{Bayou Pierre phase.

Miocene(?) and later(?): Southwestern Mississippi.

L. C. Johnson, 1893 (Sci., vol. 21, pp. 90-81). The qtzitic phase of Grand Gult
Miocene, being only a phase of the next or Fort Adams or Ellisville phase roughly
estimated. Extends from NW. corner of the fm. on Big Black River, to a curved
line drawn across from Rodney to Pelatchie, It is most largely developed on
Bayou Plerre and Cole’'s Creek. For convenlence it may be called “Bayou Pierre
phase.” [All localities mentioned are in 8W. Miss.]

Includes Catahoula ss. and possibly in places younger rocks. (See L. W.
Stephenson, U. S. G. 8. W. 8. P. 576, pl. 2, 1928.)

Bayport limestone.

Mississippian: Michigan (Lower Peninsula).

A. C. Lane, 1899 (U. 8. G. 8, W. 8. P. 30, p. 81), mentioned Bayport 13. as having
“strongest possible resemblance to Grand Rapids ls. in character and in fossils, and
both are intimately associated with and underlain by sss.”

A. C. Lane, 1900 (Mich. Geol. Surv. vol. 7, pt. 2, btw. pp. 1 and 30). Mazville or
Bayport 1s.—Sandy yellow lss., cross-bedded white ss., a little dol. Thickness 20
to 50+ ft. Top fm. of Grand Rapids group or serles. Overlies Michigan serles
[fm.]. At bottom of Coal Measures {8 a s88. separated off by Winchell under name
of Parma 8s. 1 believe Bayport 1s. in its sandy phase is Parma ss. [Later repts
by Lane and others treat Parma ss. as younger than Bayport 1s., and of Pottsville
age. Mazville 1s. I8 an Ohio fm.]

Named for outerops at Bayport, Huron Co., where it is quarried.

Bayport chert.

F. Dustin, in a paper (entitled “A study of the Bayport chert”) describing
Indian artifacts of Mich., described the chert from which the implements
were made, and stated that it occurs “in the ls. most prominently ex-
posed near Bayport, Huron Co.;" which is type loc. of Bayport 1s. of
geologic literature,

Bays sandstone.
Ordovician: Northeastern Tennessee and southwestern Virginia.

A. Keith, 1895 (U. 8. G. S. Knoxville folio, No. 18, p. 4). Bays ss.—Red calc. and
argill. ss8.; changes in composition very slight. In Knoxville area the lime be-
comes more importgnt than in other areas, and the rock is often an impure ls.
Near Montvale feldspathic grains appear in the rock, and not far toward SW. they
are an important element. The red color, however, i# marked and persistent.
Thickness 300 to 1,100 ft. Overlies Sevier sh. and underlies Clinch 88, Named' for
Bays Mtns, Hawkins and Greene Counties, Tenn,
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Foregoing is definition as originally prepared by Mr. Keith, author of name.
Mr. Keith’s name was accepted by M. R. Campbell, who used it on a map
of SW. Va. published in 1894 (Geol. Soc. Am. Bull, vol. 5, pl. 4), where
the fm. was called Bays (Red Medina) 8s., and was shown as overlying
Sevier sh. and underlying Clinch ss. (the name Clinch being here re-
stricted to upper light-colored ss. of Safford’s Clinch Mtn ss). The
name was also used by Campbell in Estillville folio (No. 12}, published
in 1894. As defined in latter folio (which includes extreme N. end of
Bays Mtn) the fm. consists of red ss. or sandy sh. 140 to 350 ft. thick,
overlying Sevier sh. and underlying Clinch ss. In type area (described
by Keith in Greeneville folio, No. 118, published in 1905) the fm. is
everywhere an argill and cale. ss.; shows little change in appearance
from place to place; color always red or brown; layers usually massive,
but in some places thin and shaly ; thickness 50 to 400 ft.; usually sharply
separated from overlying Clinch ss., but in SW. end of Bays Mtn is more
or less interbedded with the Clinch.

The Bays ss. was named “for its exposures in the Bays Mtns of Hawkins
and Greene Counties, Tenn.” (Morristown and Greeneville quads.). The
geographic feature known as Bays Mtn extends from NW. part of Knox-
ville quad., across SE. corner of Maynardville quad., thence NE. across
Morristown quad., the NW. corner of Greeneville quad., and SE. corner of
Estillville quad. In Bays Mtn of all these quads. a fm. described as under-
lying Clinch ss. and overlying Sevier sh. was mapped as Bays 8s. in early
repts of U. 8. Geol. Survey. But according to E. O. Ulrich and C. Butts
the fm, thus mapped is not of same age in all of these areas, the Bays ss.
of Estillville quad. being Juniata fm., of Upper Ord. (Richmond) age,
while the Bays ss. SE. of Knoxville and at Bull Gap, in Morristown quad.,
is of Lowville age, a characteristic Lowville fossil (Tetradium cellulosum)
having been found there at base of the rocks mapped as Bays ss.

Bays limestone.
In some areas the Bays ss. becomes so calc. that it is called Bays Is.

Bayview granodiorite.
Probably Cretaceous or Jurassic: Pend Oreille district, northern Idaho.
J. L. Gillson, 1927 (Jour. Geol, vol. 35, No. 1). Light-gray even-grained rock,
speckled with very abundant biotite and hornblende crystals.

Named for exposures around Bayview, Kootenai Co.

Bay View Avenue sand.

Upper Cretaceous: Southeastern New Jersey.

J. K. Prather, 1905 (Am. Geol., vol. 36, pp. 171, 172, 175). Bay View Ave. sand.—
Is a sand, although at first sight appears to be compact clay. Sometimes found
as one bed, or may be made up of a number of small beds or lenses of local extent
and 2 to 8 ft. thick, Color white to yellow, salmon, brown, orange, and red.
Thickness 0 to 35 ft. Is probably upper part of Hazlet sand of Clark. Part of
it may correspond to Wenonah sand of N. J. Survey, although on account of local
variation it does not seem to fit this so well, and is therefore given a local name.
Extends from Bay View Ave. Station near Atlantic Highlands some 800 ft. in
direction of Hiltons.

Bay View Avenue lenses.

Upper Cretaceous: Southeastern New Jersey.

J. K. Prather, 1805 (Am. Geol., vol. 36, pp. 171, 172). Bay View Ave. lenses, Nos. 1,
3, 4, and 5. Lenses 4 and b are included as part of Bay View Ave. sand, and Nos.
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1 and 3 as part of Mount Laurel sand. Lens No. 1 ig 4 ft. thick and 120 ft. long;
No. 3 is 4'5’’ thick and 120 ft. long; No. 4 is 2 ft. thick and 130 ft. long; No. b is
2 ft. thick and 70 ft. long.

tBazoo porphyry.
A name applied locally, in Leadville dist.,, Colo.,, to Lincoln porphyry
(Eocene). So called from its occurrence in Bazoo claim.

B. C. member.
Pre-Cambrian : British Columbia.
G. Hanson, 1935 (Canada Dept. Mines, Geol. Surv., Bur. Econ. Geol. Mem. 181, p. 4).

B. C. member of Richficld fm. (lower fm. of Carlboo series), of Barkerville gold
belt, Cariboo dist., B. C. [Apparently named for B. C. vein, on Cariboo claim. ]

Beach formation.
Lower Ordovician: Newfoundland.

G. Vun Ingen, 1914 (Princeton Univ. Contr. to geol. of Newfoundland, No. 4).
Beach fm.—Sss. and shales, underlying Eastern Head fm. and overlying McGraw
bed.  Included in Bell Island series. [Derivation of name not stated.]

Beuach Mountain paramphibolite.
Pre-Cambrian: New York (eastern Adirondacks).
H. L. Alling, 1927 (Geol. Soc. Am. Bull,, vol. 38, pp. 798-799).

Beacon Hill gravel.
Tertiary (Pliocene?): New Jersey.

R. D. Salisbury, 1894 (N. J. Geol. Surv. Ann. Rept. 1883, pp. 47-57, 67-72). Beacon
Hill sand and gravel (also Beacon Hill fm.) —Oldest phase of the yellow gravel.
Consists of coarse gravel, also fine-grained, and sand. Thickness 0 to 100 ft.
Uncon. underlies Pensauken fm. and uncon. overlies Cret. Well developed and
exposed on summit of Beacon Hill, 3 mi. S. of Matawan.

R. D. Salisbury, 1898 (N. J. Geol. Surv. Ann. Rept. State Geol. 1897, pp. 13-15),
restricted Pensauken fm. to upper part of Pensauken fm. as defined by him in 1894,
and introduced - Bridgeton fm. for lower part. The fm. overlying Beacon HIill
gravel is therefore now known as Bridgeton fm.

H. B. Kiimmel and G. N. Knapp, 1904 (N. J. Geol. Surv, vol. 8, p. 137), restrioted
Beacon Hill to upper or ~ravel memb. (coarse gravel, chiefly quartz and chert) of
the Beacon Hill of Ballsbury, and applied Cohansey sand to lower memb. This is
present accepted definition of Beacon Hill gravel.

Beadle Green granite.

Age (?): Northeastern Vermont (Orange County).

C. H. Richardson and C. K. Cabeen, 1923 (Vt. State Geol. Rept. 1921-22),
stated that an intrusive syenite that occurs on Crompton Hill in SW.
corner of Randolph Twp, Randolph quad., is locally known as Beadle
Green granite.

Bead Mountain limestone member (of Belle Plains formation).
Permian: Central Texas (Colorado River region).

N. F. Drake, 1893 (Tex. Geol, Surv. 4th Ann. Rept., pt. 1, pp. 421, 426). Bead Min,
bed.—Largely dark-colored, hard, brittle, slightly shaly Is., alternating with
softer light-gray 18. Thickness 8 to 50 ft. Memb. of Albany div. Underlies bed
No. 12 (12 to 75 ft. of clay) and overlies Valera bed, which rests on Jagger Bend
bed.

J. W. Beede and V. V. Walte, 1918 (Univ. Tex. Bull. 1816, map and section, pp.
12-13, 18, 21). [Cross section on map shows following downward successlon:
Grape Creek 18, Bead Min. fm., Valera sh., Jagger Bend 1s. They also gave
detailed section of Wichita fm. in SW. Coleman Co. and stated:] It seems that
No. 5 of this section was regarded as base of Drake’s Bead Mtn. beds, but there
are at least 2 1ss. and 2 sh. beds below it which might be included in the sectlon.
Beglnning with top of Jagger Bend beds, which is second fm. below this section,
the worm tubes and reefs set in along Colorado River, 1t seems probable that
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bedsa Nos. § to 36, inclusive, constitute Drake's Bead Mtn beds. They have a
thickness of 55 ft. 8 In., which i3 practically the thickness he ascribed to the fm.
The rocks from top of Jagger Bend beds to top of Bead Mtn beds form a striking
paleontological unit along Colorado River in SW. Coleman Co. and SW. Runnels Co.,
and probably should be included in a single fm. Through entire thickness of these
rocks the dominating fossils are worm remains. Worm tubes are characteristic
fossils of Bead Mtn fm, the oldest beds exposed in Runnels Co. The Bead Mtn fm.
is overlain by Grape Creek fm. [This would include bed No. 12 in Bead Mtn fm.]

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2132, pp. 195, 198). Bead
Mtn ls. 1s top memb, of Belle Plains fm. (middle fm. of Wichita group). Overlies
Valera sh. memb. of Belle Plains and underlles Grape Creek sh, and ls, bed, the
basal memb. of overlying Clyde fm.

Named for Bead Mtn, Coleman Co.

Beady formation.

Cretaceous (?): British Columbia.

F. A. Kerr, 1928 (Canada Geol, Surv. Summ. Rept. 1925, pt. A, p. 94).
Beale diorite.

Jurassic (?): Vancouver Island.

C. H. Clapp and J. A. Allan, 1911 (Canada Geol. Surv. map 17A).

V. Dolmage, 1920 (Canada Geol. Surv. Summ. Rept. 1918, pt. B, p. 15).

Bean Canyon formation.
Bean Canyon series.

Probably Triassic and Jurassic: Southern California (Los Angeles and
Kern Counties).

E. C. Simpson, 1934 (Calif., Jour. Mines and Qeol, vol. 30, No. 4, map and pp.
371-401). [Bean Canyon series on map; Bean Canyon fm. in table.] Schists,
slates, qtzites, marble, crystalline ls, mica schist, amphibole schist, and
andalusite-cordierite schist, meta-andesite and meta-dacite. Thickness 35,000
ft. [COrystailine Is. of Bean Oanyon seriee mapped separately.] Named for ex-
cellent section In Bean Canyon, in NW. corner of Elizabeth Lake quad. Though
a wider belt of schists is exposed in Bean Canyon than in the much larger
roof pendants In the granitic rocks to W. (Tehachapl Mtns), the latter contain
some 1,500 ft. of '18. compared with 200 ft. of it in Bean Canyon. No fossils.
Probably in part Triassic and possibly in part early Jurassic.

Bear Branch limestone member (of Olive Hill formation).
Lower Devonian (Helderbergian) : Western Tennessee.

C. O. Dunbar, 1918 (Am. Jour. Sci.,, 4th, vol. 48, p. 738). Bear Branch memb.—
Massive 1s. and oolitic hematite to N.; impure cherty Is. to S. Is more impure
than overlying Flat Gap memb., and is cross bedded. Thickness 0 to 45 ft.
Is middle memb. of Olive Hill fm., of Helderberg age. Overlies Ross ls. memb,
Named for exposure on Bear Branch, about 2 mi. SE. of Olive Hill, Hardin Co.,
where it forms low bluff showing 20 ft. of low-grade ore resembling Clinton ore.
Probably more or less=Pyburn 1s. memb. of Olive Hill fm. at Pyhnrns Bluff, on
Tenn. River.

C. O. Dunbar, 1819. (See 1919 entry under Pyburn ls. memb.)

Bear Creek shale. (In Clinton formation.)
Silurian: Central New York.

. G. H. Chadwick, 1918 (Geol. Soc. Am. Buil, vol. 29, pp. 827-368). Bear Creek sh.—
Fossiliferous sh. just beneath Furnaceville ore at old *“Wolcott ore bed’’ on Bear
Creek (Black Creek of topographic map) [Wayne Co.]. If distinct from the
Martville[ss.], the Bear Creek sh. will e above rather than below it. {Belongs
in Jower part of Clinton fm.]

H. O. Ulrich, 1923 (Md. Geol. Surv. 8il. vol.,, p. 191), placed Bear Creek sh. above
Reynales 18.-and below Sterling ore, and included Furnaceville sh. in Reynales ls.

* W. Goldring, 1881 (N. Y. State Mus. Hdb. 10, pp. 3817, 324, 328), placed Bear Creek
8h. below Sterling Station ore and above Reynales 1s., and included Furnaceville ore
in the Reynales. S8he described Bear Creek sh. in Rochester section as con-
pisting of 18 ft. of purple and olive shales with thin plates of fossiliferous 1s.
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J. T. Sanford, 1938 (Geol. S8oc. Am. Bull, vol. 44, No. 1, p. 184). The former
Bear Oreck of Genesee Gorge is designated Brewer Dock membd, of the Reynales,
- 88 the fm. at Bear Creek is younger.

Bearian serles. ]
A term applied by C. R. Keyes to the deposits underlying his Bentonian
series and overlying his Dakotan series.

Bear Mountain granite.

Pre-Cambrian(?) : Central northern Colorado (Summit.County).

H. B, Patton, 1909 (Colo. Geol. Surv. 1st Rept., p. 128, map). Bear Mtn granite.—
Gray medium-grained biotite granite. Closely resembles Santa Fe granite, but
1s a blotite granite and not a biotite-muscovite granite. Occurs In more or less
isolated patches and dikes. Forms summit of Bear Mtn, Summit Co. Is In
contact with hornblende-gneiss series (pre-Camb.).

Bear Mountain formation.
Silurian : Mackenzie.
B. M. Kindle, 1921 (Canada Geol. Surv. Summ. Rept. 1920, pt. B, p. 46).

Bear Mountain erosion surface.
Tertiary: Northeastern Utah and southwestern Wyoming (Uinta
Mountains).
W. H. Bradley, 19368 (U. 8. G. 8. P. P. 185). Older than Browns Park fm. and

probably late Mio. or early Plio. Named for fact one of its more conspicuous
remnants is the nearly level top of Bear Mtn, Utah.

Bear Passage granite.
Age(?): Ontario (Rainy Lake district).
A. C. Lawson, 1813 (Canada Geol. S8urv. Mem. 40, p. 99).

Bearpaw shale. (Of Montana group.)

Upper Cretaceous: Northern, eastern, and southern Montana and Elk
Basin region of central northern Wyoming; also southern Alberta.

J. B. Hatcher and T. W. Stantop, 1903 (Scl, n. s., vol. 18, pp. 211-212) and 1905
(U. 8. G. S. Bull. 257). Bearpaw shales.—Dark clay sh., with many calc. con-
cretions. Of marine origin. Thickness 600 to 700 ft. Conformably overlics
Judith River. beds. Well developed around N., E, and 8. borders of Bearpaw
Mtns. Not yet determined whether Bearpaw includes equivalents of Fox Hills ss.
or I8 wholly of Pierre age.

T. W. Stanton, 1919 (U. 8. G. S. P. P. 120, p. 187), correlated Bearpaw sh. with
upper part of Pierre sh. and lower part of Fox Hills ss.

In central Mont. the Bearpaw is overlain by Lennep ss. (of Fox Hills
age) and in NW, Mont. it is overlain by Horsethief ss. (also of Fox
Hills age).

Bear Pond schist.
Pre-Cambrian: Northern New York (Adirondacks).

H. L. Alling, 1918 (N. Y. State Mus. Bull. 199). Begr Pond schist.—A feldspar
quartz-graphite schist, included In Grenville series. Is older than Beeth Mtn
amphibolite and younger than Catamount schist, Thickness 30+ ft. Type loc.
is Bear Pond, Ticonderoga Twp, Essex Co.

Bear River formation.
Upper Cretaceous: Southern Wyoming.

F. V. Hayden, 1869 (U. 8. Geol. Burv. Oolo. and N. Mex, 3d Ann. Rept. Hayden
Surv,, pp. 91, 92). I have named the group of coal strata that is exposed be-
neath the middle tert. beds by upheaval at Bear River City [Wyo.l, Evanston
[Wyo.1, and Coalville [Utah), the Bear River group. In cut just W. of Bear
River City the beds contain the greatest profusion of molluscan life I have ever
seen In tert. beds of West. There seems to be mingling of fresh and brackish
water fosslls, Flora and fauna are distinct from those of any other fm.
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Inclined to regard the beds of lower tert. age. [Relations to Wasatch and other
fms. not explained.]

F. V. Hayden, 1870 (Am. Phil. S8oc. Proc., vol. 11, pp. 420-425). Bear River group
is composed of clay, 1., 88., marl, gypseous earth, bituminous and fossiliferous
sh. Is exposed in R. R. cuts about 1 mi. W. of Bear River. [Gives detailed
section.]

F. B. Meek, 1878 (U. 8. Geol. and Geog. Surv. Terr. 6th Ann. Rept, p. 462).
Brackish-water beds of Bear River have always been regarded by me as Lower
Eo., but I am not wholly without suspicion they may prove to be Cret.

E. D. Cope, 1874 (U. 8. Geol. and Geog. Surv. Terr. Tth Ann. Rept., pp. 435-444, and
Bull. No. 2, pp. 8-15), and F. V. Hayden, .1874 (U. 8. Geol. and Geog. Surv.
Terr. Bull. 1, No. 2, pp. 1-2), assigned Bear River group to Cret.

C. A. White, 1883 (U. 8. Geol. and Geog. Surv. Terr. of Wyo. and Idaho for
1878, pt. 1, pp. 52-563). 1 formerly included Bear River series in Laramie
group, but lower part, which is of brackish water origin, contalns a molluscan
fauna, every known sp. of which is distinct from other fms. and different from
any found in any other parts of reglonal divisions of Laramie group. It is
serious question whether we ought not to regard Bear River series as separate
div. of Laramie group, if not a separate group. Continuity of Bear River series
with great body of Laramie group elsewhere 18 not known to exist.

C. A. White, 1888 (Am. Geol., vol. 2, footnote in Cope'st paper on pp. 265-267).
Fauna of Bear River Laramie is entirely different from that of Laramie proper,
but I do not know which is older.

C. A. White, 1891 (U. 8. G. 8. Bull. 82, p. 163). The so-called Bear River Laramis
I have long believed to be considerably older than Laramie fm. proper.

C. A. White, 1892 (Am. Jour. Sci, 3d, vol. 43, p. 97). Bear River fm. is not=Lara-
mie, but underlles equiv, of the Fort Benton. -

T. W. Stanton, 1893”(U. 8. G. 8. Bull. 108, pp. 15-16, 45-46). Bear River fm.—
Brackish-water deposits, 650 to 2,500 ft. thick. Has recently been shown to occupy
much lower horizon than Laramie fm., or probably about that of the Dakota.

T. W. Stanton, 1903 (Am. Phil. Boc. Proc., vol. 42, p. 192). Begr River fm.—Cgls.,
888, and shales, 4,000 ft. thick, containing a large and peculiar fresh-water fauna.
Principal known area extends from nelghborhood of Evanston northward near
W. bdy of Wyo. for more than 100 mi. Is known to lie btw. the Fort Benton
[Benton] and the maripe Jurassic. Indications are that the Bear River and the.
Dakota are of nearly same age. [See also T. W. Stanton, 1913 (Wash, Acad.
Sci. Jour., vol. 3, p. 63).]

Later field work showed thickneés of Bear River fm. to range from 500 to
5,000+ ft., and it is now believed to include considerably more than
the equiv. of Dakota ss.

Bear River beds.
Upper Paleozoi¢: Northwestern British Columbia (Portland Canal region).

A. Bowman, 1889 (Canada Geol. Surv, vol. 3, pt. 1, pp. 20C to 22C). Bear River
beds, Upper Paleozoic, include Bear River 1s. and Cherty series.

H. M. Ami, 1907 (Roy. Boc. Canada Proc. and Trans., 24 series, vol. 8, sec. 4, p.
207), assigned Bear River fm., B. C,, to Dev.; W. L. Uglow, 1923 (Canada Geol.
Surv. Summ. Rept. 1922, pt. A, p. 84), assigned Bear River series of B. C. to
Carbf.; R. G. McConnell’'s repts have also described this fm. or a younger (7)
Megozolc Bear River fm.

Bear River series.

Miocene: Northern California (Humboldt County).

W. Stalder, 1915 (Calif, State Min. Bur. Bull. 69, pp. 447—449), Bear River series.—
Conglomeratic s8ss. and cgl., resting on aren. bands and yellowish sss. of medlum
texture, poorly cemented, underlain by 300 ft. of sbales of nodular character
containing a little interbedded I8. and some glauconitic sand. Very fossiliferous
at south fork of Bear River. Thickness 750 ft. Assigned to upper Mio. Under-
les Wild Cat series’and overlies Rainbow series (post-Franciscan).

1Bear River formation.

Jurassic or Triassic: Northwestern British Columbia.

8. J. Schofleld and G. Hanson, 1921 (Canada Geol. Surv. Summ. Rept. 1920, pt. A,
p. 8). Bear River fm., Jurassic, B. C. [Hanson in 1929 (Canada Geol. Surv.
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Mem. 158, p. 7, assigned Bear River fm. of B. C. to Jurassic or Triasslc. Canada
Geol. Surv. Summ. Rept. 1823, pt. A, p. 34, stated this name should be abandoned,
and Hazelton group used {nstead.]

Bear River greenstones.
Age (7): British Columbia.

W. V. Smitheringale, 1828 (Econ. Geol.,, vol. 23, pp. 193, 194). Bear River green-
stones, B, C.

Bear Run member (of Pottsville formation).

Pennsylvanian: Southern Ohio.

H. Morningstar, 1922 (Ohio Geol. Surv. Bull. 25, pp. 13, 25-28, 200-300). Bear Run
membd. of Pottsville fm.—Sh., blue, locally fossiliferous, 2+ ft. thick, underlain by
Bear Run coal, 1%+ ft. thick. Liea 17 ft. below Vandusen coal and 27 ft.
above Quakertown or No. 2 coal. [Derivation of name not stated. Bear Run
coal had been In use many years in Ohio, but this appears to be the first
time that the coal and overlying blue sh. were combined Into a2 memb. called
Bear- Run memb.] ’

Bears Brook formation.
Cambrian: Nova Scotia.
M. Y. Williams, 1911 (Canada Geol. Surv. Summ. Rept. 1910, p. 241).

Beartooth quartzite.

Cretaceous (Upper?) : Southwestern New Mexico (Silver City region).

8. Palge, 1918 (U. 8. G. 8. Silver City folio, No. 199). Beartooth gtzite—Qtsite
with a little interbedded sh.; at base In many places i8 a thin c¢gl. containing
black and white quartz pebbles an iunch or more in dlam. in matrix of clearly
washed, fine, glassy quartz grains. Thickness 90 to 128 ft. Lies uncon. on rocks
ranging from pre-Camb. to Penn. (Flerro Is.). Overlain, apparently conformably,
by Colorado sh., from which it is easily distinguished, the separation being at top
of uppermost qtzite bed. No fossils. Age in doubt. 'Tentatively classified as
Upper (?) Cret. Named for Beartooth Creek, near Fort Bayard. -

Beartooth Butte formation.

Lower Devonian: Northwestern Wyoming (P’ark County).

E. Dorf, 1934 (Jour. Geol.,, vol. 42, pp. 723-737). Beartooth Butte fm —Thin.
bedded red and buff impure shales, 1s. cgl.,, and massive gray 18.; coarse baxal cgl.
Thickness 0 to 150 ft. Underlles Jefferson ls. with slight, uncon. and overlles

Bighorn dol. with marked discon. Is a channel deposit. Occurs only on Beartooth.

Butte, in SW. corner of T. 58 N., R. 105 W., Park Co., Wyo., 3 mi. 8. of Mont. line,
just NW. of Beartooth Lake; and in Crandall quad. of Absaroka follo. Lower
Dev. fauna and florn. [Gave a detailed sectlon of the 4 unnamed members of which
t is composed.]

Bearwallow conglomerate. (In Pottsville group.)

Pennsylvanian: Southern West Virginia and southwestern Virginia.

M. R. Campbell, 1897 (U. 8. G. 8. Tazewell folip, No. 44). Bearwallow cgl.—Coarse
cgl. in most places, but in some piaces the pebbles are absent and the rock is
coarse ss. Thickness about 60 ft. Underlies Dotson ss. and overlies Dismal fm.
Named for Bearwallow Ridge, W. of Dry Fork, McDowell Co.,, W. Va.

According to H. Hinds, 1918 (Va. Geol. Surv. Bull. 18), the typical Dotson
88, is same as typical Bearwallow cgl.

Bearwallow facles.
Name applied by P. B. Stockdale (Ind. Dept. Cons., Div. Geol. Pub. 98, pp.
76, 288, etc., 1931) to a lithologic development of his Edwardsville fm. in
a part of southern Ind.

Beattie formation. (In Council Grove group.)
Permian: Northeastern Kansas and southeastern Nebraska.
G. B. Condra and C. E. Busby, 1933 (Nebr. Geol. Surv. Paper No. 1, p. 13). Beattie

fm.—In section on West Branch Creek, NW. 14 of sec. 10, T. 1 N, R. 10 E,, 3% .
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mi. 8. and 7 mi. W. of Pawnee City, Pawnee Co., Nebr,, it consists of (descending) :
Morrill 1s., 1 ft.; Florena gh,, 8 ft.; and Cottonwood 1s., 1134 ft. The Kans. Geol.
Surv. is to group the Morrill, Florena, and Cottonwood as Beattie fm.; type loc.,
Beattie, Marshall Co., Kans, The Nebr. Surv. concurs. .

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 7), followed above classifica-
tion, as did R. C, Moore, 1936 (Kans, Geol. Surv. Bull. 22).

: Beatty sand.
A subsurface sand, 25 ft. thick, in Bradys Bend well, about 85 mi. SW. of
Bradford, Pa., which is considered approx. same as Tiona sand.

Beattyville shale. (In Pottsville group.)

Pennsylvanian: Southeastern Kentucky. ]

A. M. Miller, 1917 (Table of geological formations of Ky, p. 2), and 1919 (Dept.
Geol. and Forestry Ky., ser. 5, Bull, 2, pp. 10, 147—tables only). Beoityville
substage. (also Beatiyville shales) —Malnly shales; g8.; coal from 2 seams 3 to 4
ft. thick—Beaver Creek (Beattyville and Hudson). Bituminous ss, of Carter Co.,
and some of that of W. Ky. Is lower part of Lee fm., beneath Rockcastle gs,
[Apparently named for Beattyville, Lee Co. In 1919 rept Miller gave thickness as
40 to 150 ft.]

Beauceville series.
Ordovician: Quebec.
B. R. MacKay, 1921 (Canada Geol. Surv. Mem. 127, pp. 12, 24).

Beauharnoils formation.
Ordovician: Ontario and Quebec.

E. J. Chapman, 18683 (Can. Inst., n. 8., vol. 8, pp. 186-190). [Assigned to Camb.,
but all later repts aesign these rocks to Ord.]

Beaumont clay.

Pleistocene : Eastern Texas.

W. Kennedy, 1903 (U. 8. G. 8. Bull. 212, pls. 1, 2, pp. 20, 27). Besumont olays.—
Brown, blue, yellow, gray, and black clays, in places carrying nodules of ls. irreg-
ularly distributed through the clays;,interstratified with gray, grayish white,
brown and blue gands. Thickness 25 to 400 ft. Overlles Columbia sands [Lissle.
fm.] and underlies Recent coastal marsh deposits 1o eastern dlv., of Tex.-La,
Gulf Coastal Plajin.

A. Deussen, 1924 (U. 8. G. 8. P. P. 128), gave thickness of 300 to 900 ft.

F. B. Plummer, 1933 (Univ. Tex. Bull. 83232, p. 789), Beaumont clay i8 uncon. on
Lissle fm,

Named for Beaumont, Jefferson Co.

Beauport sands and gravels.
Quaternary : Canada.
H. M. Amf, 1900 (Roy. Boc. Canada Proc. and Trans., 2d ser., vol. 8, gec. 4, p. 224).

Beauvais sandstone.
Middle Devonian: Eastern Missouri (Ste. Genevieve County).

C. L. Dake, 1918 (Mo. Bur. Geol. and@ Mines vol. 15, 2d ser., pp. 88, 174-175).
Beauvais sg.—Name taken from unpublished ms. of 8. Weller. Consists of very
pure quartz sand of medium grain, well rounded. Chiefly very white and moder-
ately friable, but at places becomes stained and Indurated. Underlies St. Lorens
[8t. Laurent] 1ls. and overlies Grand Tower 18. Lithologically closely resembles
8t. Peter ss. Max, expoged thickpess 50 ft.

8. Weller and 8. St. Clair, 1928 (Mo. Bur. Geol. and Mines vol. 22, 24 ser., pp.
148-150). Beauvais fm.—([Same definition as above.] In some places the 8s.
becomes harder, flner grained, and somewhat qtzitic. Type exposures along Little
Saline Creek, in Beauvais Twp, Ste. Genevieve Co. Occurs only within Little
Saline faulted zone in Ste. Genevieve Co. The sand of fm. was clearly derived
from St. Peter ss. No evidence of uncon. with overlying St. Laurent 1s. but there
may be uncon. btw. Beauvais and underlying Grand Tower Is. Fossils rare,
Probably of early Hamilton age, but possibly of latest Onondaga age.
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Beaver division.
Upper Cambrian or Lower Ordovician: Central Texas.

T. B. Comstock and E. T. Dumble, 1880 (Tex. Geol. S8urv. 18t Ann. Rept., pl. 3, pp.
259-306). Beaver div.——Lower 200 ft. chiefly sandy buff dolomites with some
dark dol. in upper third, calle@ Cevern subdivigion, from caves and grottoes in it;
lower 60 to 80 ft. nonfossiliferous, blue mag. dolomites, in beds 5 to 20 ft. thick,
called Bluff subdivision, from exposures in bluffs. Basal dlv. of Leon series.
Underlies Wyo div. and overlles Potsdam.

Named for Beaver Creek, Burnet Co.

tBeaver limestone.

Lower Cambrian: Eastern Tennessee.

A, Keith, 1895 (U. 8. G. 8. Knoxville follo No. 16, p. 3). Beaver Is.—Massive blue
1s. about 300 ft. thick. Overlles Apison sh. and underlies Rome fm.

Foregoing is original deflnition of fm. in type region. The name, however,
was incidentally referred to by C. W. Hayes in 1894 (Geol. Soc. Am.
Bull., vol. 5, p. 467), in description of gray siliceous ls. underlying Rome
fm. in vicinity of Rome, Ga., which was ‘“‘provisionally correlated with
the Beaver ls., which occupies a similar position in the stratigraphy of
east Tennessee, and has been there determined as lower Cambrian.” The
name was also used in Ala. Later work, however, proved that the ls.
of Beaver Ridge, N. of Knoxville, Tenn., for which the 1s. beneath Rome
fm. and above Apison sh. was named, is Rutledge 1s. faulted over, and
that so-called “Beaver 18.” of Ga. and Ala. is Shady dol., which is older
than the Apison. Beaver has therefore been discarded and a new name
has not yet been adopted for the 1ls. btw. Rome fm. and Apison sh. of
Tenn. (See L. LaForge, Ga. Geol. Surv. Bull. 35, 1919, pp. 43-45.) C. E.
Resser (personal communication, May 1938) considers the Apison sh.
as a part of Rome fm., and the so-called Beaver 1s. of Knoxville folio as
a 1s. lentil in Rome fm.

Beaver gypsum.
Permian: Panhandle of Oklahoma.

F. W. Cragin, 1897 (Am. Geol,, vol. 19, pp. 359, 363). Beaver gyp., of Beaver Co.,
is well up in Kiger div. Seems to belong to lower horizon than One Horse gyp.
or Old Crow gyp. Named for occurrence ncar Beaver City and in Beaver Co.
and river basin of Beaver, Okla.

tBeaver sandstone. (In Pottsville group.)
Pennsylvanian: Eastern Kentucky (Magoffin County).

I. B. Browning and P. G. Russell, 1919 (Ky. Geol. Surv.,, 4th ser:, vol. 5, pt. 2, btw.
pp. 11 and 18). “Beavcr” ss.—Massive, white, coarse-grained, cliff-forming ss.,
containing small white quartz pebbles. Thickness 160 ft. The lowest rock exposed
in Magoffin Co. Probably—=Nuttall ss. of W. Va. Is “Beaver” sand of oil drillers.
Overlies Mine Fork coal and lies 60 to 90 ft. below Wheelersburg coal.

Beaver “sand.”

A subsurface ls. in base of New Providence fm. (Miss.) of southern Ky. and
in Highland Rim section of Tenn. Has also been called Beaver Creek
“sand.”” Beaver has also been applied to a sand of Penn. age in eastern
Ky. (See under {Beaver 83.)

Beaver granite.
Trade name of granite quarried at Beaver, Utah.
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tBeaver group.
Pennsylvanian: Pennsylvania.
Same as Beaver River fm.

tBeaver Bay diabase.
Pre-Cambrian (Keweenawan) : Northeastern Minnesota.

R. D. Irving, 1883 (U. 8. G. 8. 3d Ann. Rept., pl. 14, pp. 143-148). Beaver
Bay group.—Characterized by predominance of black, coarse-grained, olivine-bearing
gabbro in very heavy layers without amygdaloids, and by great abundance and
prominence of included red felsitic porphyries and granite-like rocks, also consider-
able thickness of fine-grained ashbed didbases, with and without amygdaloids, and
some ordinary fine-grained diabases with amygdaloids. Thickness 4,000 to 6,000 ft.
Underlies Temperance River group and overlles Agate Bay group, all included In
Kewcenaw series. Exposed on Beaver Bay, Minn.

A. H. Elftman, 1898 (Am. Geol.,, vol. 21, pp. 90-109, 175-188, and map). Becaver
Bay diabase—Chiefly massive flows of coarse diabase. Includes part of Duluth,
Lester River, Agate Bay, and Beaver Bay groups of Irving. Forms greater part
of Irving's Beaver Bay group. Named because all essentlal characters appear in
region of which Beaver Bay forms central point.

The U. S. Geol. Survey uses diabase of Beaver Bay In a geographic sense.

tBeaver Bay group.
See under tBeaver Bay diabase.

Beaver Bend limestone., (In Chester group.)
Mississippian: Southwestern Indiana and central northern Kentucky.

C. A. Malott, 1919 (Ind. Univ. Studies, vol. 8, No. 40, pp. 7-20). Beaver Bend ls.—
Bedded 1s., often having massive beds, and highly oolitic; conspicuously jointed.
Thickness 0 to 14 ft. Is upper ledge of Mitchell 1s. Underlies Brandy Run ss.-
and overlies S8ample ss. Named for conspicuous bend in Beaver Creek Jjust E.
of Huron, Lawrence Co., Ind.

Later repts give thicknesses up to 118 ft.

Beaverburk limestone. (In Wichita group.)
Permian: Central northern Texas (Wichita, Baylor, and Archer Counties).

J. A. Udden and D. M. Philllps, 1812 (Univ. Tex. Bull. 248, pp. 31-36, 42-43).
Beaverburk ls.—Ls., capping upland bluffs on N. gide of Wichita River in 8,
corner of Wichita Co. Mostly tough dark-gray rock, 0 to 3 ft. thick. Traced
from basin of Beaver Creek NE. to Burk. Memb. of Wichita fm. 125 ft. above
base. Separated from overlying Bluff bone bed by 65 ft. of sh, Lies 102 ft. below
top of Wichita fm., and the Wichita rests on the Cisco. Fossils listed. Named
for development in basin of Beaver Creek and exposures at and around Burk,
Wichita Co.

W. E. Hubbard and W. C. Thompson, 1926 (A. A. P. G. Bull, vol. 10, No. 5).
Beaverburk ls, or, more properly, dol., is important key horizon and can be traced
SW. to 8. line of Baylor Co.

A. S. Romer, 1928 (Univ. Tex. Bull. 2801, pp. 69-768). Beaverburk (?) Ix. Is top bed
of Belle Plains fm. in Baylor and Archer Countfes.

M. G. Cheney, 1929 (Univ. Tex. Bull. 2913), placed Beaverburk Is. in interval btw.
Bead Mtn Is. above and Elm Creek 1s. below.

M. M. Garrett, A. M. Lloyd, and G. E. Laskey, 1930 (Tex. Bur. Econ. Geol. map of
Baylor Co.), assigned Beaverburk ls. to top of Belle Plains fm., as did J. Hornberger,
Jr., 1932 (Tex. Bur. Econ. Geol. map of Throckmorton Co.).

F. B. Plummer, 1932 (Tex. Bur. Econ. Geol, geol, map of Callaban Co.), assignea
Beaverburk ls. to top of Belle Plains fm..and 20+ ft. dbove Bead Mtn Is.

E. H. Sellards, 1983 (Univ. Tex. Bull. 3232, pp. 169, 173), included in top of Belle
Plains fm. the Bluff bone bed of Udden and Beaverburk 1s. of Udden, both of which
he assigned to higher horizon than Bead Mtn 1s. The Bead Mtn Is. 18 top memb.
of Belle Plains fm. according to original deflnition and usage, and Clyde fm,
overlies Belle Plains.
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Beaver Creek coal group.

A term applied to a group of Eocene strata, of Fort Union (?) age, in SW.
N. Dak., which includes coals N, O, and P. (See A. G. Leonard, 1908.
N. Dak. Geol. Surv. 5th Bien. Rept.)

Beaver Creek ‘‘sand.”

Mississippian: South-central Kentucky (Wayne, Pulaski, and Russell
Counties). .

D, C. MacLachlan, 1928 (Papers Mich. Acad. Sci., Arts, and Lett, vol. 8, pp. 298,
302). The massive, uneven-bedded, very hard, siliceous, pinkish gray 1s. contaln-
ing irregular masses of chert, and 5 to 10 ft. thick, occurring 40 to 45 ft. above
base of New Providence sh. is so-called Beaver Creek “sand.”

Beaver Creek chalky member (of Niobrara formation).
Upper Cretaceous: Northeastern Wyoming and southeastern Montana.

W. W. Rubey, 1930 (U. 8. G. S. P. ‘P. 185A). Beaver Creck chalky memb.—
Chalk marl and cale. siltstone, gray where fresh; weathers to light yellow.
Marine fossils. Thickness 125 to 200 ft. Upper memb. of Niobrara fm. Overlies
Sage Breaks sh. memb. of Niobrara. Named for exposures along Beaver Creek, in
T. 46 N., R. 64 W., Weston Co., Wyo.

Beaverdell quartz monzonite.
Eocene (?): British Columbia.
L. Reinecke, 1915 (Canada Geol. Sury. ‘Mem. 79, pp. 48, 51).

Beaver Falls moraine.
Pleistocene: Northwestern New York (Lowville quadrangle).

A, F. Buddington, 1934 (N. Y. State Mus. Bull. 296, p. 42). “Not well defined.
Extends 8. from Beaver Fallg 2 mi., and N. extengion is indicated btw. 2 and 3 mi.
N.-NW. of Beaver Fallg.”

Beaverfoot formation.
Upper Ordovician (Richmond) : British Columbia and Alberta.

L. D. Burling, 1922 (Geol. Mag., vol. 59, pp. 453, 454).

C. D. Walcott, 1923 (Smithsontan Mlsc. Coll., vol. 67, No. 8, p. 483), gave a rather
complete definition of the fm., and it has also been described In several repts by
other geologists. Its Upper O+d. (Richmond) age seems to be generally accepted.

Beaver Mountain group.

Tertiary or Mesozoic: Southern British Columbia and northeastern Wash-
ington.

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, maps 7, 8, 117° to 118°).
[Maps show following blocke: Beaver Min sedimenis (gray and brown shales and
s88.) and Beaver Min volcanics (flows and pyroclastic deposlts of augite andesite
and basalt), both assigned to Tert.]

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chlef Ast. 1910 vol. 2, pp. 817, 352).
Beater Mtn group.—It is proposed that Beaver Mtn voloanic group be extended to
all lavas and pyroclastics of tbe complex which are contemp. with those shown
typleally on and In vicinity of Beaver Mtn {B. C.?]. In this area 2 patches of
waterlaid clastics contemp. with the volcanics are mapped. A small outcrop of
them also occurs on rallway near the water tank at Beaver [B. C.?]. These gedi-
ments may be called Beaver Mtn sediments. They consist of black to dark-gray and
brown thin-bedded shales and gray and greenish thin-bedded to massive sss. A
massive cgl. crops out just W. of Champion Station. Plants, but no diagnostic
fossils. More than 1,000 ft. of the sediments are exposed in sectlon running from
Champion Statlon eastward into Beaver Mtn. There is some ground for referring
the Beaver Mtn sediments and volcanics to Mesozoic [but they are tentatively classi-
fled as Tert.],
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Beaver River formation. (In Pottsville group.)
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and

J.

J.

northern West Virginia (?).

P. Lesley and I. C. White, 1876 (2d Pa. Geol. Surv. map of Beaver Co.), used
Beaver River group for rocks Leneath “Clarion group,” which probably correspond
in whole or in part to Pottsville fm.

. C. White, 1878 (2@ Pa. Geol. Surv. Rept. Q, pp. 65-71). Beaver River group.—

Underlies fire clay beneath Brookville coal. Typical section is along Big Beaver
River and Connoquenessing Creek in Beaver Co., Pa., the only place it is exposed
in Beaver Co., and where it consists of (descending): Upper Homewood [Home-
wood] 88, 155 ft.; sbales, 20 to 80 ft.; Connoquenessing (Lower Homewood) ss.,
115 ft.; and Sharon shales, 7T+ ft.

P. Lesley, 1878 (2d Pa. Geol. Surv. Rept. Q, pp. 65-668). For local use in western
Pa. there i8 no objection to term Beaver River group, provided it be clearly under-
stood that the term has tbe same systematic value as those of the Freeport, Kit-
tanning, and Clarion groups, and that the group is the lowest part of the well-
established Allegheny River series, belng synonymous with the so-called Sharon
coal series,

P. Lesley, 1879 (2d. Pa. Geol. Surv. Rept. V). Beaver River cgl. serieg includes
Homewood 8s. at top and S8haron Lower ss. at base.

H. M. Chance, 1879 (2d Pa. Geol. Surv. Rept. V, pp. 6-34 and map). Beaver River

or Congl, series (No. XII, Pottaville cgl.).—Includes Homewood ss. (at top), Mercer
group, Connoquenessing ss8., Sharon group, and 8haron cgl.

H. M. Chance, 1881 (The Virginias, vol. 2, p. 153). The term “Beaver River series"”

e

J.

was proposed as a substitute for the conglomerate measures by Prof. White and
myself in 1876, 1 think the name New River series may now appropriately re-
place it.

. C. White, 1908 (W. Va. Geol. Surv., vol. 2A, pp. 14-16). Beaver group (Upper

Pottgville) of W. Va,, Includes (descending) Homewood ss. stage, Mercer stage,
and Connoquenessing 88, stage. The underlying Sharon ss. (basal bed of Potts-
ville series in western a, and Ohio) is included in New River group and correlated
with Nuttall ss.
J. Stevenson, 1908 (Am. Phil. Soc. Proc., vol. 51), excluded Sharon cgl. from
Beaver River fm.

The W. Va. Geol. Surv. now applies Kanawha fm. to upper Pottsville de-

posits down to top of Nuttall ss. lentil, and does not use Beaver or Beaver
River. The Pa. Geol. Surv. also seems to have abandoned these names.
The 1923 classification of State Geologist Geo. H. Ashley uses Kanawha
for the upper Pottsville rocks.

Beavertail limestone.
Devonian : Mackenzie.
E. M. Kindle, 1821 (Canada Geol. Surv. Summ. Rept. 1920, pt. B, p. 46).

Beavertown marl, (In Brassfield limestone.)
Silurian: Southwestern Ohio.
A. B, Foerste, 1885 (Denison Univ. Scil. Lab. Bull. 1, p. 65). Beavertown marl—

Fine clayey or marly bed, 9 inches thick; in some places becomes quite hard
and in others is replaced by soft blue clay. For present included in [so-called]
Clinton group [Brassfield 1s.], at top.

A, F. Foerste, 1909 (Cincinnati Soc. Nat. Hist. Jour., vol. 21, pp. 1-8). Dayton Is.

includes at base flne-grained 1s. 9 inches thick for which name Beavertown marl
hag been used.

A. F. Foerste, 1823 (Denison Unlv. 8cl. Lab. Jour.,, vol. 20, p. 40). In 8W. Ohio

A,

the Begvertown marl is regarded as upper part of Brassfleld 18. The name was
not intended to designate the richly fossiliferous clay forming upper part of the
Brassfleld, but was used to designate a soft, very fine-grained deposit, an arglll. 1s,,
and not a marl in any sense of the term. The large crinoid beads it contains
are of same type as those in upper part of Brassfield ls.

F. Foerste, 1935 (Denison Unlv. 8ci. Lab. Jour., vol. 30, p. 149). Beavertown
marl was applied by Foerste in 1885 to indurated fine-grained argill. rock rest-
ing oo top of typical Brassfield fm. at varlous localitles In vicinity of Dayton,
the more fossiliferous phases being located near Beavertown, SE. of city and
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SE. of Soldiers Home, W. of city. [Lista fossils.] The occurrence of Aspidopora
parmule in this marl and lu underlying typical Brassfield suggests the Beavertown
is essentially of same age a&s the Brassfield, differing chlefly {n its depauperate
fauna.

Beccaguimic formation.
Ordovician: New Brunswick.

H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans., 24 ser., vol. 8, sec. 4, p. 199).
Exposed along Beccaguimic River.

Bechler conglomerate. (In Gannett group.) ‘ :
Cretaceous (?): Southeastern Idaho.

G. R. Mansfield and P. V. Roundy, 1916 (U. 8. G. 8. P. P. 98, pp. 76, 82). Bechler
cgl—Gray, reddish, and ‘salt and pepper” sss. with interbedded cgls. Pebbles
of cgl. are small, few having diam. of more than 1 inch. Thickness 1,775 ft.
Underlies Draney ls. and overlies Peterson 1s.; all in Ganpett group. Named
for Bechler Creek, which enters Stump Creek from N. about 34 mli. N. of mouth of
Boulder Creek, T. 6 8., R. 45 E., Boise meridian, Bannock Co, May be Jurassic.

Becket granite gneiss.
"Pre-Cambrian: Western Massachusetts, western Connecticut, and south-
western Vermont.

B. K. Emerson, 1892 (U. 8. G. 8. Hawley sheet, i. e.,, proof sheets of geol. maps
and text intended for a geol. follo, but never completed and published in that
form, although cited in U. 8. G. 8. Bull, 191, 1902). Beocket gneiss, a light-gray
biotite gnelss, underlies Cheshire qtzite,

B. K. Emerson, 1898 (U. S. G. S. Holyoke follo, No. 50; also U. 8. G. 8. Mon. 29,
pp. 18, 31-38, pl. 34). Beckct gneise (also Becket white ogl. gneiss).—Light gray
biotite gneiss, at times a cgl. Thickness 2,000 (%) ft. TUncon. underlies Hoosac
schist and uncon. overlies Washington gneiss. (Shown on p. 18 as underlying
Cheshire qtzlte.]

B. K. Emerson, 1917 (U. S. G. 8. Bull. 597, pp. 150-155), called the fm. Beoket
granite gneigs. '‘Named for fact it is quarried at Becket, Mass.”

W. M. Agar, 1929 (Am. Jour. Sci., 5th, vol. 17, pp. 197+ ). Becket quartz mon-
zonite gneiss (intrusive).—B. K. Emerson chose the even-grained slightly
gnelssic rock of the quarry of Ball Mtn, N. of Norfolk, Conn., as one of type
localities of Becket gneiss. Preseat study confirms existence of this rock as &
separate type and Emerson’s name is retained for it where present in Conn. But
Becket as mapped in prel. geol. map of Conn. included much more. The Becket
of Bmerson intrudes Sharon Mtn quarfz dlorite, Barrack Mtn granite gneiss,
and Grenville, [In 1934 (Am. Jour. Scl, 5th, vol. 27, p. 356) Agar adopted
Becket granite gneiss as appropriate name of the fm.}

Becket moraine.
Pleistocene (Wisconsin stage): Western Massachusetts (Berkshire
County). See F. B. Taylor, 1903 (Jour. Geol., vol. 11}.

Beckett sand.
A subsurface sand, 10 to 20=* ft. thick, in Milton fleld, Cabell Co., W. Va,,
that is believed to lie in top of Pocono fm. and to correspond to
Keener sand. Named for E. W. Beckett well.

Beckwith formation.

Upper Jurassic and Cretaceous (?): Southwestern Wyoming.

A. C. Veatch, 1807 (U. 8. G. 8. P. P. 58). Beckwith fm.—Red, yellow, and reddish
yellow shales and ses., at many places containing thick reddish cgl. beds.
Thickness 3,800 to 5,500 ft. Underlies Bear River fm., and overlies Twin Creek
1s. Extensively developed on leased State lands now forming part of Beckwith
ranch, situated just E. of Beckwith Station, on Oregon Short Line.

This name has been used in Idaho, in some old repts, but its use there
is now discontinued, the rocks having been divided into several fms.
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Becraft limestone.
Lower Devonian: Eastern New York 1nd Pennsylvania, western Maryland
and Virginia, and northern West Virginia,

J. Hall, 1893 (N. Y. State Geol. 12th Ann. Rept., pp. 9-13). Upper Pentamerus ls. or
Scutella (Becrart) ls. underlies Oriskany ss. and overlies S8haly 18. in Schoharie and
Albany Counties, Top fm. of Lower Helderberg.

N. H. Darton, 1894 (N. Y. State Mus. 47th Ann. Rept., pp. 383-8503). Becraft 18.—
Pure, semlerystalline, massive, very fossiliferous ls., 0 to 60 or more ft. thick.
Formerly called Scutella or upper Pentamerus beds. Underlies Upper Shaly (Port
Ewen] la. and overlies Lower Shaly {New Scotland] beds. The geographi¢c name,
suggested by Dr, Hall, is from Becraft’s Mtn, Columbia Co.

‘Was for many years considered top fm. of Helderberg group, but in eastern
N. Y. two younger fms. (Port Ewen ls. (restricted) and Alsen 1s.) are now
included in the Helderberg. (See W. Goldring, 1881, N. Y. State Mus. Hdb.
10, pp. 370, 376-379.)

Becsie formation.
Silurian: Quebec (Anticosti Island).
C. Schuchert, 1924 (Textbook geol., 2d ed., vol. 2).

Becsie River formation.
Sflurian: Quebec (Anticosti Island).
C. Schuchert and W. H. Twenhofel, 1910 (Geol. 8oc. Am. Bull,, vol. 21, pp. 695, 705).

Bedford shale.
Devonian or Mississippian: Eastern Ohio, southwestern Pennsgylvania, and
northeastern Kentucky,

J. 8. Newberry, 1870 (Ohio Geol. Surv. Rept. Prog. 18698, p. 21). Bedford sh.—Red
and blue clay sh., 60 ft. thick, overlylng Cleveland sh. and underlying Berea grit In
nortbern Ohio, Included in Waverly group.

Named for Bedford, Cuyahoga Co., Ohio.

For many years this fm, was classified as Carbf. In 1912 (N, Y. Acad. Sci.
Annals, vol. 22, p. 288) G. H. Girty placed it in Dev. The same year C. 8.
Prosser (also E. M. Kindle) assigned it to Dev., and repeated this classifica-
tion in 1918, as did VerWiebe in 1917; but most geologists continue to
classify it as Carbf, In 1914 the U. 8. Geol. Survey adopted Dey. or Cardf.
as age designation of Bedford sh., and still classifies it thus.

tBedford limestone,
Mississippian : Indiana.

C. E. Siebenthal and T. C. Hopkins, 1897 (Ind. Dept. Geol. and Nat., Res, 21st Ann.
Rept,, p. 201). Bedforad oolitio 1s.—Hag been called Wargaw 1s., Indiana oolite stone,
Spergen Hill ls, White River stone, and St. Louis 1s. Underlies Mitchell Is, and
overlies Harrodsburg 1s. in Lawrence, Monroe, and Owen Counties,

Same as Spergen 18. The quarried rock is still known commercially as
Bedford 1s.

Named for Bedford, Lawrence Co., where it is extensively quarried.

Bedford formation.
Ordovician: Canada.
H. M. Ami, 1900 (Roy. S8oc. Canada Proc. and Trans., 2d ser., vol, 8, sec. 4, p. 200).

Bedford “augen” gneiss.
Age (7): Southeastern New York (Westchester County).

C. R. Fettke, 1914 (N. Y. Acad. Scl. Annals, vol, 23, p. 239). Bedford “augen’
gneies.—""Augen” gneiss associated with Manhattan schist SE. and 8. of Bedford
village [Westchester Co.]. The *“augen” structure is developed in two types of
rock, a mica schist and a hornblende schist, but entire area does not have the
“augen” structure. It appears in bands usually parallel to the foliation. The
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bands grade Into the ordinary schist by gradual disappearance of the ‘“‘augen,”
which sometimes stops suddenly and at other times drops out gradually,

Bedford clay. (In Pottsville formation.)
A term applied to the clay, 4 ft. thick, underlymg Bedford coal in eastern
Ohio.

Bedius sandstone member.
Eocene (upper) : Southeastern Texas (Grimes, Brazos, Burleson, Fayette,
Lee, and Gounzales Counties).

3. C. Renick, 1936 (Univ. Tex. Bull, 3619, table opp. p. 17, and pp. 26-28). Bedias
88. memb.—DBasal memb. of Wellborn fm, of Jackson group, in Grimes, Brazos, Lee,
Fayette, Burleson, and Gonzales Countles, in all of which it is expesed. [Exposures
listed.] Consists of massive gray ss., locally qtzitic, containing marine beds near
top at some localities. Thickness 0 to 30 ft. Conformably overlies Caddell fm.,
into which, at some localities, it interfingers at base. Fossils identified by Miss
Gardner as upper Jackson. Named for town of Bedias, Grimes Co., in vicinity of
which it is well exposed.

t Bedrock complex.
See under basement comples.

1 Bedrock series.

A descriptive term used in folios and other early repts on Gold Belt
region of northern.Calif,, to include the Jurassic, Triassic, and Carbf.
fms., in contradistinction to “Superjacent series,” which included the
Cret.,, Tert, and Quat. deposits. The term has also been applied to
the basement rocks of any region.

Bedson limestone.

Mississippian: Alberta (Jasper Park).

P. E. Raymond, 1930 (Am. Jour, Sci., b5th, vol. 20, pp. 209-800). DBedson Is.—
Thick-bedded gray ls., 1,085 ft. thick, exposed in backward folds on 8. end of
Bedxon Ridge.

Bee rock.

A term that has been applied locally to Yellow Creek and Cawood ss.
members of Hance fin. (of Pottsville group) of SE. Ky., “because of their
tendency to weather out large cavities resembling a magnified boney
comb.” (G. H. Ashley and L. C. Glenn, U. 8. G. S. P. P. 49, p. 38)
The term has also been applied to top ss. of the Pottsville of SW. Va.,
“because the laurel blossoms which cover it in early summer are the
resort of immense numbers of bees.” (J. J. Stevenson, Am. Phil. Soc.
Proc., vol. 19, p. 96.) The top ss. of Lee fm. in Bigstone Gap coal
field of SW. Va. has also been called “Bee rock” (M. R. Campbell,
U. 8. G. S. Bull. 111, p. 17), “probably because it weathers into a pitted

. surface in which bees probably found refuge at times.” (M. R. Camp-
bell, personal communication.)

Beebe limestone.
Lower Cambrian: Southwestern - Vermont (Rutland County).

A. Keith, 1982 (Wash. Acad. S8ci. Jour., vol. 22, pp. 360, 402), Beebe s.—
This 1s. (only 5 to 20 ft. thick) would in most other regions be called & memb.
of the gl. fm. But here it is such an exceptional change from usual character
of the sediments, and so fossiliferous, that it is most tmportant fm. of entire
Taconic sequence. Named for exposures near Beebe Pond, in Hubbardtom, Vt.
Is everywhere present at proper horizon so far as known. Underles Hooker sl
and overlies Bull sl, all of Lower Camb. age,
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Beebe limestone.
Upper Devonian: Central New York (Ithaca region).

K. E. Caster, 1933 (Geol. Soc. Am. Bull, vol. 44, No. 1, p. 202). ([See under
Tviphammer sh. memb.]

Beech granite.

Pre-Cambrian: Western North Carolina and eastern Tennessee.

A. Keith, 1903 (U. 8. G. 8. Cranberry folio, No. 90, p. 3). Beech proaite.—
Huge masses of coarse granite, usually porphyritic and seldom fine-grained. In
the porphyritic varieties, counstituting bulk of fm., the feldspars make greatest
part of rock, giving it a dull whitish or light-gray color. Blotite is more proml-
nent in massive portions, and causes a dlstinct spotted appearance. A third
variety, of considerable extent, is a coarse red granite found near border of
the area Cuts Cranberry granite and Blowing Rock gneiss. Youngest massive
plutonic rock In reglon.

Named for Beech Mtn, Cranbérry qund., Watauga Co., N. C,,

Beech Bottom sand.
An oil-bearing sand 1,350 to 1,385 ft. below Chattanooga sh. in Beech
Bottom section of SE. part of Clinton Co., Ky. Referred by W. Nelson
to Knox dol.

Beech Creek limestone. (In Chester group.)

Mississippian: Southwestern Indiana and central northern Kentucky.

C. A, Malott, 1819 (Ind. Univ. Studles, vol. 8, No. 40, pp. 7-20). Beech Creek ls.—
Two or more massive to thin-bedded ledges with total thickness of 8 to 24 ft.
Is gray, compact to suboolitic, and often crystalline Is., frequently completely
oolitic. Is “middle” or *“second” 1s. of Chester series of Ind. TUnderlies Cypress
88. and overlies Elwren ss. and sh. Named for exposures along Beech Creek,
Green Co., Ind. [Later repts glve thicknesses up to 75 ft.]

W. N. Logan, 1926. See under Bcech Creek sh.

Beech Creek shale. (In Chester group.)
Mississippian: Southwestern Indiana.
W. N. Logan, 1926 (Ind., Dept. Cons., Div. Geol. Pub. 55), Beech Creek ash-—
Sh.,, 12 ft. thick, separating lower Beech Creek ls. (21 ft. thick) from upper
Beech Creek 1s. (10 ft. thick).

Beecher Island shele member (of Pierre shale).
Upper Cretaceous: Northwestern Kansas (Cheyenne County) and north-
eastern Colorado (Yuma County).

M. K. Ellas, 1931 (Unlv. Kans. Bull, vol. 32, No. 7). Beecher Island sh. member
of Pierve sh.—Chiefly light gray sh. with distinct greenish tint on many outcrops;
thin streaks of white and brownish bentonite oecur in lower part of the sh,,
where also 18. concretions (the largest 1 ft. thick) are common; irregular-shaped
and comparatively small 1s. bodies with Lucine constitute uppermost concre-
tlonary zone, above which occur § to 10 ft. more of sh. with rusty limonite streaks.
Thickness of memb. 100+ ft. Is top memb. of Pierre gh. in Yuma Co., Colo.
Lieg 300 to 600 f£t. higher than Salt Grass sh. memb. of Pierre. Named for
exposures at Beecher Island, Yuma Co., NE, Colo.

Beechhill formation.
Silurian: Nova Scotia.
F. H, McLearn, 1918 (Am. Jonr. Sci., 4th, vol. 45, p. 128).

Beechhill Cove formation.
Silurian: Nova Scotia.
M. Y. Wililams, 1911 (Canada Geol. Surv, Summ. Rept. 1910, p. 243).
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Beech Mountain amphibolite.
Pre-Cambrian: Northern New York (Adirondacks).
H. L. Alling, 1918 (N. Y. State Mus. Bull. 199). A para-amphibolite, included

in Grenville serles. Thickness 150 ft. Younger than Bear Iond schist. Named
for occurrence on Beech Mtn, SE. of Graphite, Warren Co.

Beech River shaly limestone member (of Brownsport formation).

Silurian (Niagaran) : Western Tennessee.

W. F. Pate and R. S. Bassler, 1908 (U. S. Nat. Mus. Proc, vol. 34, pp. 410-432).
Beech River fm-—Almost_,__‘ exclusively filne shales; highly.<fossiliferous; gray,
yellow, and bluish ; weatheririg into white clay; some beds of Is. Thickness 74 to
1068 ft. Divided into (descending): Eucalyptocrinus zone, Troostocrinus Zone,
and Coccocrinus zone. Basal fm. of Brownsport group. Underlies Bob fm. and
overlies Dixon fm.

Now treated as basal memb. of Brownsport fm.

Named for Beech River, Decatur Co.

Beechwood limestone member (of Sellersburg limestone).

Middle Devonian: Central northern Kentucky and southern Indiana.

C. Butts, 1915 (Ky. Geol. Surv., 4th ser., vol. 3, pt. 2, pp. 118, 120). Beechwood
Is. memb.—Coarse crinoidal 18, 2 to 8 ft. thick, The “Encrinal” ls. of early
repts, also the Sellersburg 18. of Siebenthal, but is top memb. of Sellersburg ls.
as originally deflned (by Kindle) and as used in this rept, It overlles Silver
Creek ls. memb, of the Sellersburg and underlies New Albany sh.

Named for Beechwood Station, Jefferson Co., Ky. Is exposed in stream
a few rods N. of Shelbyville turnpike, % mi. S. of Beechwood, and it
probably underlies Beechwood.

Beehive formation.

Pre-Cambrian: Southern British Columbia and northeastern Washington.

R. A. Daly, 1912 (Canada Geol. Surv, Dept. Mines Mem. 38, map 7, 117° to
117°30’), Beehive fm.—Banded qtzite with thin interbeds of metargillite. TUn-
derlies Lone Star fm. and overlies Ripple fm. )

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, pp. 1566, 178,
184). Beehive fm.—Chiefly qtzites and metargillites; some phyllite, 1s., and
quartz schist. Thickness 7,000 ft. Underlies Lone Star fm., with apparent
conformity, and rests conformably on Ripple fm., all of which belong to Summit
series of Selkirk Mtns at 48th par. Typlcal occurrence of Beehive fm. on Bechive
Mtn, N. of Lost Creek, B. C.

Beekmantown group (also limestone).

Lower Ordovician: New York, western Vermont, Pennsylvania, western
Marylund and Virginia, aidd Tennessec.

J. M. Clarke and C. Schuchert, 1899 (Sci., n. s., vol. 10. pp. 874-878). Beekman-
town 18, (new).—The Calciferous sdnd rock of Eaton and authors generally.
JC. A. Hartoagel (N. Y. State Mus. Hdb. 18, p. 33, 1912) stated that Cal-
ciferous sand rock of Eaton included the Little Falls dol.] At Beekmantown,
N. Y., the normal fauna is finely developed and the rock section essentially com-
plete. Underlies Chazy 18. and overlies Potsdam ss. and ls.

In 1890 (Geol. Soc. Am. Bull, vol. 1, pp. 501-518) E. Brainerd and H. M.
Seely divided the fCalciferous of Champlain Valley, Vt., into (de-
scending) : E, fine-grained mag. Is. in beds 2 ft. thick, weathering drab,
yellowish, or brown, 450 to 500 ft.; D, blue ls., mag. ls., sandy ls., drab
and brown mag. l1s., some tough ss., some cgl, 375 ft.; C, alternating ss.
and mag. 1s. 350 ft.; B, masses of nearly pure reticulated 1s. weathering
white, intermingled with light-colored dol., 295 ft.; A, drab mag. ls.,
310 ft. Overlain by Chazy 1s. (div. A) and underlain by Potsdam ss.
In 1891 (Am. Mus. Nat. Hist. Bull., vol. 3, pp. 1-3) Brainerd and Seely
published the following subdivisions of div. D (descending): No. 4,
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100 ft. of blue ls. in thin beds separated by very thin, tough, slaty
layers, which protrude on weathered edges in undulating lines, the ls.
often appearing to be a cgl.,, the small enclosed pebbles being somewhat
angular and aren.; No. 3, 120 ft. of sandy ls. in thin beds, weathering
on edges In horizontal ridges 1 or 2 inches apart, giving to escarpments
a peculiar banded appearance, interstratified with a few thin beds of
pure ls.; No. 2, 75 ft. of drab and brown mag. ls. containing toward
middle several beds of tough ss.; No, 1, 80 ft. of blue Is. in beds 1 or 2
ft. thick, breaking with flinty fracture; considerable dolomitic matter
often intermixed.

R. P. Whitfleld, 1880 (Am. Mus. Nat. Hist. Bull,, vol. 3, pp. 25-28), stated
that Brainerd and Seely included “Fort Cassin layers” in div. D, 375 ft.
thick, which contains Ophileta at base “and the Fort Cassin fauna in a
very few ft. at the very top, the intervening layers being essentially
unfossiliferous.” In his opinion the line btw. div. C and div. D should
have been made above the Ophileta bed; and “there ig certainly a much
greater affinity btw. Fort Cassin fossils and those of the rocks above them
than with those of the Calciferous, and-as latter name applies to beds
having peculiar lithological characters, and containing a very limited
fauna, it appears to me much more natural to associate the later fauna
with that of the rocks above, and place the lss. there also, or else con-
sider them as distinet from those below or above, and use a distinct name,
‘as Fort Cassin, or Philipsburg fm., or any- other appropriate one.”

In 1903 (N. Y. State Mus. Hdb. 19, p. 16 and chart) J. M, Clarke introduced
Little Falls dol. for “the highly mag. sparsely fossiliferous phase of
‘Calciferous sandrock’ in Mohawk valley.”

In 1905 (N. Y. State Mus. Bull. 77) H. P. Cushing mapped Beekmantown fm.
and Little Falls dol. in Little Falls quad., and the same year (N, Y. State
Mus. Bull. 95) he proposed Cassin fm. (from Fort Cassin, Vt.) for
Brainerd and Seely’s divisions E, D,, and Ds of the Beekmantown, and
stated that these beds “are confined to Champlain Valley so far as the
immediate region is concerned, and have therefore the same restricted
distribution as the following Chazy ;" also that he agreed with Whitfield
that these beds have more natural affinity with Chazy than with Beek-
mantown, and that they should either be placed with that fm. or con-
sidered distinct from either and givern a separate name. He also stated
that at Beekmantown type section these rocks are not exposed; that to
S. and around into Mohawk Valley they are absent; and that the ques-
tion as to whether the rocks involved are to be classed with Chazy or
Beekmantown, or with neither, is not at issue in the giving of the name;
but he assigned his Cassin Is. to upper Beekmantown.

In 1906 (N. Y. State Mus. Bull. 80) R. Ruedemann included Fort Cassin
beds, as he called them, in the Beekmantown, but stated (p. 525) that
“all evidence goes to show that the Philipsburg beds, like the typical beds
at Beekmantown, are older than Fort Cassin beds.”

In 1907 (N. Y. State Mus. Bull, 114) C, A. Hartnagel stated Beekmantown
dol. (Little Falls dol.) is not exposed in Rochester and Ontario Beach
quads.

In 1908 (Geol. Soc. Am. Bull, vol. 19, p. 171) H. P, Cushing excluded div.
A from Beekmantown, stating that it is uncon. with div. B and of Camb.
age, and he named these beds in Jefferson Co. the Theresa fm., and doubt-
fully correlated them with Little Falls dol. of Mohawk Valley.
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In 1909 (Jour. Geol.,, vol. 17, p. 251) A. W. Grabau included div. A, also
Little Falls dol. and Theresa fm., in the Beekmantown.

In 1910 (N. Y. State Mus. Bull. 138) R. Ruedemann included div. A in
Beekmantown, but stated that “it- will probably in time be separated from
the rest of the Beekmantown by Dr. Ulrich, who considers it the eastern
representative of a separate fm. having possibly even the value of a sys-
tem fully developed in the Mississippi Basin,” and that there is a strong
uncon. htw. divisions A and B. He also included in Beekmantown the
Cassin fm., as he called it, “although its recognition as a distinct unit is
urged by Prof. Cushing, apparently on good grounds. This Cassin fm. is to
comprise upper part of D and all of B.”

In 1910 (Geol. Soc. Am, Bull,, vol. 21, pp. 780-781) E. O. Ulrich and H. P.
Cushing divided Little Falls dol. of Mohawk Valley [type region] into
(descending) : (1) Tribes Hill 13. (new name) ; heretofore described as
“fucoidal beds” of Calciferous; contains Beekmantown fossils and repre-
sents lowest known div. of Beekmantown of N. Y.; fauna not yet recog-
nized in Champlain Valley, and if present there the fm. is represented in
upper part of div. B; (2) Little Falls dol. restricted; uncon. underlies
Tribes Hill 1s., and traced to Champlain Valley constitutes div. A and lower
half of div. B of Beekmantown of Brainerd and Seely; is not Beek-
mantown but late Camb., (Saratogan or Ozarkian) ; rests on passage
beds [Theresa dol.] to Potsdam ss. [This classification (which re-
stricted Beekmantown to Brainerd and Seely's divisions E, D, C, and
upper -part of div. B, assigned Tribes Hill 1s. to the Beekman-
town, and excluded Little Falls dol.) was continued for many years. by
geologists generally, although A, W. Grabau in 1916 (Geol. Soc. Am.
Bull,, vol. 27, p. 589) still considered the Little Falls dol. as lowest
Beekmantown.]

In 1914 (N. Y. State Mus. Bull. 169, btw. pp. 66-99) R. Ruedemann stated
Fort Cassin beds correspond to unknown parts of Brainerd and Seely's
divisions D and E of the Beekmantown. In 1915 C. Schuchert (Text-
book of geology, p. 629 and index) excluded Fort Cassin fm. from
Beekmantown. Ulrich's later charts show Fort Cassin zone, as he called
it, btw. div. D and div. E, and that it is properly a part of the
Beekmantown.

E. J. Foyles, 1923 (Rept. Vt. State Geol. 1921-22, pp. 71-86) and 1924 (Rept.
Vt. State Geol. 1923-24), reported that Fort Cassin rocks are not Beek-
mantown but belong to 2 fms., one of Chazy and the other of Trenton
age; but A. Keith, C. Schuchert, and other geologists still consider the
beds at Fort Cassin to be of Beekmantown age.

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, pp. 263, 268), stuted that
Beekmantown submergence in N. Y. in general begins with Tribes Hill ls.,
which overlies Little Falls dol. nearly everywhere in Mohawk Valley,
and includes Beekmantown E, D, C, and part of B.

In Jan. 1936 the U. S. Geol. Survey decided to adopt Ulrich's classification,
which correlated, by faunas and lithology, Chepultepec dol. of Ala. and
Tenn., Gasconade and Van Buren dolomites of Mo., and Oneota dol. of
upper Miss. Vallcy with the 30% ft. of cherty beds forming top part of
Little Falls dol. in Champlain Valley, N, Y., but locally absent in Mohawk
Valley, the type region of Little Falls dol. This classification restricted
Little Falls dol. to lower (major) part of the beds included in it since
1910, or to the typical Little Falls, which is said by Ulrich to be uncon,
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with the overlying cherty beds. These upper cherty beds (for which
no N. Y. name has been adopted) correspond to part of Beekmantown B
of Brainerd and Seely, are older than Tribes Hill 1s., and contain a fauna
that is not Camb, and which, although differing slightly from that of the
Tribes Hill, shows many relationships to the latter fauna. These beds
are, therefore, restored to the Beekmantown, although they are said by
Ulrich to be uncon. with overlying Beekmantown beds. The Chepultepec,
Gasconade, Van Buren, Oneota and equiv. fms. are now classified by
U. 8. Geol. Survey as of Lower Ord. (Beekmantown) age.

See also under Little Falls dol.

The U. 8. Geol. Survey treats the beds at Fort Cassin as of Beekmantown
age, but has not adopted either Cassin fm, or Fort Cassin fm.

In central Pa. the Beckmantown group is divided into (descending) Belle-
fonte dol., Axemann ls., Nittany dol., and Stonehenge 1s. In western Md.
and Va. the rocks are not subdivided and are called Beekmantown Is.

Named for exposures at Beekmantown, Clinton Co., NE. corner of N. Y.

Beekmantownian,
Time term proposed by A. W. Grabau (Jour. Geol., vol. 17, pp. 209252,
" 1909) “for the North American equivalent of Lower Ordovicic [exclusive
of Chazy 12, which is inctuded in Lower Ord. by most writers], while
the term Canadian” becomes obsolete.” Underlies, uncon., Chazy 1s.
" Includes Theresa fm. at’ base. ‘“Accepted base of Qrdovicic is top of
Saratoga fm. of N. Y.”

Bee Spring sandstone.
Pennsylvanian (Pottsville) : Western central Kentucky.

C. J. Norwood, 1876 (Ky. Geol. Surv. vol. 1, n. ser.,, pt. 6, pp. 16, 42, 52-55). Bee
Spring 8s., 15 to 45 ft. thick, in Upper Coal Measures of region adjacent to Louls-
ville, Paducah & Southwestern R. R., Ky. Lies 20 ft. above coal K. Is=25th 88,
of Lyon.

P. N. Moore, 1884 (Ky. Geol. Surv. Western coal fleld, btw. pp. 8 and 38). The 4th
88. above Bt. Louls 1s. is here named Bee 8pring ss., from Bee Spring, Edmonson Co.
It is 50 to 60 ft. thick. As underlying heavy cgl. thickens this ss. thins and
digappears in about 2 mi. Is usually coarse and contains small pebbles; in some
areas it is thin bedded and shaly. Included in Coal Measures. Overlies Nolin
coal In Nolin River dist.

Beidell latite-andesite.
Miocene (?7): Southwestern Colorado (south of Saguuache River).

E. 8. Larsen, 1935 (U. 8. G. 8. Bull. 843). Flows and tuffs. Lowest beds are
rhyolites of no great thickness; they are overlaln by several hundred ft. of horn-
blende andesites near quartz latites with some quartz latite and some pyroxene
andegjte. Over this are several hundred ft. of quartz latites near the andesites
in composition, which in dralnage of San Juan and Red Rock Creeks reach a
thickness of nearly 1,000 ft. Probably accumulated about several centers. Largest
body (rudely circular in outline and 7+ mi. across) is juet W. of 8an Luis Valley,
about old mining camp of Beldell, in extreme N. part of Del Norte quad. and
adjoining part of Saguache quad. The rock of this body is gray andesite porphyry.
Underlies Tracy Creek andesite. Is of pre-Potost age. Assigned to Mio. (1).

Bell limestone, (In Lecompton limestone.)
Pennsylvanian: Southeastern Nebraska.

G. E. Condra, 1930 (Nebr. Geol. Burv., 2d ser., Bull. 8, p. 48). Befl Is. (not the
Cullom), underlies King Hill sh. and overlies Queen Hill sh. in Jones Point to
8and Point section. Is in 2 beds separated by sh. with fossils typical of the
unit. Thickness 4 ft. 8 in. to 5 ft. [Derivation of name not stated.]

R, C. Moore, 1938 (Kans. Geol. Burv. Bull. 22, p 178). Type loc. of Beil Is. is Bell
farm, on Missouri River bluffs, mouth of Kenosha Creek, 8. of Rock Bluff, Nebr.




LEXICON OF GEOLOGIC NAMES OF UNITED STATES 149

Bejucal formation.
Eocene: Cuba.
E. L. De Golyer, 1918 (A. A. P. G. Bull, vol. 2, p. 142),

Belcher series.
Pre-Cambrian: Belcher Islands, Canada.
E. 8. Moore, 1918 (Jour. Geol,, vol, 26, p. 41§).

Belcher sandstone. (In Bluestone formation.)

Misslssippian: Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv, Rept, Mercer, Monroe, and Summers Coun-
ties, pp. 294, 318-320). Upper Belcher _u.—Greenlsh-gray, massive, medium coarse
ledge, 15 to 40 ft. thick, underlying Bratton sh. and overlylng Upper Belcher sh.
Upper Belcher sh.—Red sh., with lenticular streak of carbonaceous fire clay near
middle and with marine fossils; thickness 16 to 80 ft. Rests on Lower Belcher
#s., which consists of greenish-gray massive or flaggy micaceous ss., 156 to 45 ft.
thick, which rests on Lower Belcher sh., a red sandy sh. 20 to 30 ft. thick,
carrying marine fossiis. AIl are members of Bluestone group [fm.] and all are
expoged just N. of Belcher School, in Mercer Co.

Belcher shale. (In Bluestone formation.)
Mississippian: Southeastern West Virginia and southwestern Virginia
(Tazewell County).
D. B. Reger, 1826, [Bee under Belcher ss.]

Belchertown tonalite. )

Late Carboniferous or post-Carboniferous: Central Massachusetts and
aorthern Connecticut. '

B. K. Emerson. 1808 (U. 8. G. 8. Holyoke folio, No. 50; also U. 8. G. 8. Mon. 29,
Pp. 243248, pl. 34). Belohertown -toname.——A granitold quartz-plagloclase-horn-
blende rock.

B. K. Emerson, 1917 (U 8, G. 8. Bull. 597, pp. 208-217 and map). Belchertvwn
tonalite, a stock of tonalite 8 ml. gquare and other small patches. Named for
occurrence at Belchertown, Mass.

tBelemnites beds.
A paleontologic pame introduced by O. C. Marsh and used in some early
repts for the marine Sundance fm. (Upper Jurassic), according to J. B.

Reeside, Jr.

Belfast bed.
Upper Oi-dovician (?): Southwestern Ohio (Highland and Adams Coun-
ties).

A. F. Foerste, 18968 (Cincinnatl Soc. Nat. Hist. Jour., vol. i8, pp. 161, 189, 190).
Belfast bed.—Unfossiliferous sandy and argill. 1s., in places clayey sh., 3 to 6
ft. thick, Formerly called Medina, but not Medina. Underlain by Clnclnn_ati fm,

* and overlain by Clinton or Montgomery fm. [Brassfield 1s.]. Included in Lower
8il. [Ord.] of Ohio and BE. Ind. [Later repts state this bed is not present in
Ind.]

For many years was regarded as top bed of Richmond group.

A. F. Foerste, 1931 (Xy. Geol. Surv., ser. 8, vol. 36, p. 184). The term Belfast,
proposed for an aren. lg. in Highland and Adams Counties, Obio, was dropped
when it wag learned that it could be traced laterally into 1s. strata containing
a typical Brassfleld fauna. The Belfast 18 merely a local phase of the base of
the Brassfield [early 8il.].

A. F. Foerste, 1935 (Denison Univ. Buil.,, Sci. Lab. Jour., vol. 30, p. 147). East
of Cincinnati anticline hase of typical Brassfield Is. is underlain by argill., bluish,
usuelly massive 18, 3 to 6 fr. thick, which contains annelid teeth at Todd Fork
(N. of Wilmington, 0O.), at Sharpeville (in NW. margin of Highland Co.), and at
Belfast (In BB, corner of Highland Co.). Presence of Halysites in this 1s. sug-
gests Sil. age, though a dlstingulshable sp. is known algo from Richmond beds in
other areas. Writer in 1806 named this argill. 1s, Belfast bed or [m.

Named for Belfﬁst, Highland Co.
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1Belfast beds.
Mississippian : Southeastern Iowa.
F. M. Van Tuyl, 1925 (Iowa Geol. SBurv. volL 30, pp. 43, 47, and 214). The
Spergen 18 represented in SE. Iowa by an -attenuated, near-ghore facles, to which

neme Belfast ‘beds 18 given, because of excellent exposures of fm. near town of
Belfast, Lee Co.

The name Is preoccupied, and throughout rept cited the beds are called
Bpergen fm.

Belgium member.
Devonian: Southeastern Wisconsin (Ozaunkee County).

G. O. Raasch, 1935 (Rept. 9th Apn. Fleld Conf. Kans. Geol. Soc., pp. 260, 262, 2683).
. Belgium memb. novum.—Basal memb. of Lake Church fm. Above the basal clastic
zone this memb, consists of thin-bedded chocolate-brown dol, weathering readlily
and having a bituminous odor. Very fossiliferous. Greatest observed thickness
6 ft. Is present only to north, [Page 262 gives thickness as 8 ft.] Fauna and
lithology are duplicated i{n brnsal Diev. at 8pring Valley, Minn. Underlies Ozaukee
memb. of Lake Church fm. and overlies Racine fm. (8il.).

Probably named for town in Ozaukee Co.

Belknap limestone member (of Harpersville formation).

Pennsylvanian: Central northern Texas (Young County, Brazos River
region).

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol., vol. 80, pp. 24, 31, 39). Belknap
18. memd. of Harpersville fm.—Lies 80 to 50 ft. below top of fm. Is traceable a
long distance. ;

F. B. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull. 2182, pp. 161-166). Belknap
l1s. lentil of Harpersville fm.—Yellow to buff 1s., nodular, 2 to 4 ft. thick, locally
very fosslliferous. Lies 60 to 80 ft. above Crystal Falls ls. lentil of Harpersville
fm. and 30 to 50 ft. below top of fm. Named for old Fort Belknap, Young Co.;
typleal exposures in vicinity of Newcastle, Young Co., where it lies above the
workable coal bed.

Belknap syenite.
Devonian or Carboniferous: New Hampshire (Belknap Mountains), See
1938 enfry (D. Modell) under White Mtn magma series. Type on
Belknap and Gunstock Mtns.

Bell shale.
Middle Devonlan: Michigan (northern part of Lower Peninsula).

A. W. Grabau, 1802 (Mich, Geol. Surv. Rept. 1901, pp. 101, 210). Bell shales.—
Descending order: (1) 8h.,, 24 ft.; (2) hard white 18, 5 ft.; (3) mostly blue sh.,
82 ft. Underlie Long Lake series and form basal div. of Traverse group in
Alpena region. [On p. 210, in describing the rocks of Little Traverse Bay, Mich,,
he says that Bell gh,, from its constant thickness, gives a very clear and sharply
defined base for Traverse group wherever it occurs in this portion of Lower
Peninsula, and shows it separated from the younger Petoskey ls. by 110 ft. of
Acervularia and Stropheodonta nacrea beds.]

R. A. Smith, 1914 (Mich. Geol. and Biol. Surv. Pub, 14, geol. ser. 11, btw. pp. 22
and 32). Bell sh.—Heavy blue or black sh. occurs everywhere at base of Traverse
fm,

W. A. VerWiebe, 1927 (Papers Mich. Acad. Sci., Arts, and Lett, vol, 7, p. 181).
At time of writer's visit in 1925 the Bell sh. was to be seen at only onz place
in Alpena Co., and that in quarry of Great Lakes Stone and Lime Co., at Rock-
port. At N. side of quarry it shows 12 ft. of soft, blackish or blue, rather mas-
slve clay sh., underlying 40 ft. of Rockport ls. At E. end of quarry ounly a few
ft. of sh. are exposed under the ls.

BE. R. Pohl, 1930 (U. 8. Nat. Mus, Proc., vol. 76, art. 14, p. 25), reporting from
unpublished ms. of A. W. Grabau, showed Long Lake beds (top memb. of Presque
Isle series) as separated from Bell sholes (basal memb. of Presque Isle series)
by Grand Lake ls. memb. of Presque Isle series.

A. 8. Warthin, Jr., and G. A. Cooper, 1935 (Wash, Acad 8ecl. Jour., vol. 25, No. 12,
pp. 524-528), redefined Long Lake stage by including In its top the lower part of
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Alpena Is. of VerWiebe (which they named Killians 13.) and by treating Rockport
1s. as a distinct fm. underlying Long Lake stage and overlying Bell sh. (See 1935
entry under Traverse fm.)

Named for Bell, Presque Isle Co., NE. Mich.

Bell oil zone (also Bell sand).
An oil-bearing zone, about 370 ft. thick, in Santa Fe Springs fleld, Los
Angeles Co., Calif. Is capped by Foix oil zone and in turn caps Meyer
zone. Top lies at depth of 3,650 to 31850 ft. Basal bed consists of 30
to 50 ft. of sticky brown sh.

Bella shale.

Upper Devonian: Southwestern New Mexico (Sierra County).

C. R. Keyes, 1908 (Am, Inst. Min. Engrs. Bi-Mon. Bull. No. 18, pp. 7-21). Bella
shales.—Green shales, 60 ft. thick, underlying Berenda ls. and overlying Silver
shales. Named for Bella mine, near Lake Valley. No recognizable fossils. As-
signed to Dev.

Appears to be upper part of Percha sh.

Bellabella formation.
Post-Pleistocene (?): British Columbia.
V. Dolmage, 1922 (Canada Geol. Surv. Summ. Rept. 1921, pt. A, p. 27).

Bellair sands.
Subsurface sands in Carbondale fm. (Penn.) and Chester group (Miss.)
of Clark Co., Ill. (See Ill. Geol. Surv. Bull, 54, index.)

Bellaire sandstone. (In Conemaugh formation.)
Pennsylvanian: Eastern Ohio.

D, D. Condit, 1912 (Ohio Geol. Surv., 4th ser., Bull. 17, pp. 20, 22). Bellaire 8a.—
Massive es., 8 to 20 ft. thick. immediately underlying Pittsburgh 18. and overlying
Summerfleld 1s. Included in Conemaugh fm. Correlated with Lower Pittsburgh ss.

Named for Bellaire, Belmont Co.

Belle City limestone.
Pennsylvanian: Central Oklahoma (Seminole County).

G. D. Morgan, 1924 (Bur. Geol. [Okla.] Bull. 2, pp. 123-125, pls. 8, 27, and map).
Belle City ls.—Name used by Boone Jones in unpublished ms. prepared for Okla.
Geol. Surv. in 1922, The name was published, but not defined, by Morgan in Okla.
Geol. Surv. Circ. No. 12, pl. and p. 15, 1923, The fm, consists of two lss. and an
intervening sh., all fossiliferous. Average thickness 30 ft. The upper 1s. i8 white
or light gray, often characterized by well-developed styllolites; is more massive
than lower 1s. and from 1 ft. (near Byng) to 15 ft. (near Canadian River) thick.
The lower 18. is of buff color, 1 ft. (near Byng) to § ft. (mear Canadian River)
thick, and relatively thin bedded. The intervening sh. averages 12 ft, in thickness
and is of green, blue, and black colors. Underlies Vamoosa fm. and overlies
Francis fm. Greatest thickness and probably best exposure on 8. bluff of
Canadian River in sec. 15, T. 5 N, R. 8 E.

A. 1. Levorsen, 1928 (Okla. Geol. Surv. Bull. 40BB). Belle Uity ls., 0 to 30 ft.
thick, underlles Vamoosa fm. and overlies Francis fm, :n Seminole Co., central
Okla.

R. C. Moore, 1920 (A. A, P. G. Bull, vol. 13, p, 888). Belle City Is. lles at borizon
of Dewey 18, and may be more or less exactly edulvalent.

D. A. Green, 1936 (A. A. P. G. Bull, vol. 20, No. 11, pp. 1454, 1458, 1459), reported
that N. of Stonewall quad. 225 ft. of “unclassified nonconglomeratic shales and
8ss.”” separate Vamoosa fm. from Belle City lIs.

Named for exposures around Belle City, Seminole Co.
Belledune group.

Silurian : New Brunswick.
Q. A. Young, 1911 (Canada Geol. Surv, Mem. 18, p. .38).
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Bellefonte dolomite. (In Beekmantown group.)
Lower Ordovician: Central Pennsylvania (Center and Blair Counties).

E. 0. Ulrich, 1911 (Geol. Soc. Am. Bull, vol. 22, pp. 552, 553, 652-660, pl. 27).
Bellefonte dol.—At Bellefonte, Center Co., it is 2,146 ft. thick. Upper 400 ft.
consists of mostly argill,, highly mag. 1s., compect, often laminar, easily weathered,
of lght-gray color, and unfossiliferous. Lower 1,745 ft. consist of yellowish-gray
or drab, generally fine-grained and occasionally lamipated dol.,, alternating with
fewer ledges of comparatively dark, finely crystalline dol., both generally in
rather even layers and of medium thickness, with cherty beds 800 to 900 ft. below
top. Is uncon. overlain by Upper Stones River ls. [Carlim 1s.] and underlain by
Axeman [n] ls.

The Bellefonte dol. is top fm. of Beekmantown group in central Pa.

Belle Fourche shale member (of Graneros shale}.

Upper Cretaceous: Northeastern Wyoming.

A, J. Collier, 1920 (U.8.G.8. Press Bull. 9065). Belle Fourche sh., Upper Cret.,
underlies Greenhorn ls. and overlies Mowry sh.

A. J. Colller, 1822 (U.S8.G.8. Bull, 736, table opp. p. 76, p. 88, etc.). Belle Fourche
8h. memb.—Top memb. of Graneros sh. Consists of dark-gray sh., which varies
in hardness but is all softer than underlying Mowry sh. Thickness 560+ ft. Con-
talns calc. concretions near top and zone of Mowry-like sh. 100+ ft. below top.
Many ironstone concretions occur in lower part, and thick bed of bentonite near
base. Few fossils. Named for exposure along Belle Fourche River in neighborhood
of Wind Creek, Crook Co.

Belle Isle shale.

Cambrian: Newfoundland.

J. B. Jukes, 1839 (Rept. Geol. Newfoundland, p. 1). Belle Island sh. and gritstone
{m., Newfoundland.

J. B. Jukes, 1840 (Edinburgh New Phil. Jour., vol. 29, p. 104), and 1843 (Gen. rept.
geol., Newfoundland, pp. 51+ ). Belle Isle sh., Camb.(?), Newfoundland.

C. D. Walcott, 1889 (Am. Jour. 8ci., 3d. vol. 37, p. 383), and 1880 (U. 8. @. 8. 10th
Ann. Rept., p. 548). Belle Isle—Shales and sss. of Great and Little Bell and
Kelley's Islands, Conception Bay, Newfoundland, are Upper Camb.

Belle Plains formation. (In Wichita group.)

Permian: Central and central northern Texas.

F. B. Plummer and R. C. Moore, 1922 (Unlv. Tex. Bull. 2132, pp. 192-198 and
charts). Belle Plging fm.—Middle fm. of Wichita group. Includes all strata btw.
top of Elm Creek 18. below and top of next higher persistent escarpment-forming
stratum, named by Drake Bead Mtn bed, which forms top of high escarpment W.
of Baird. These beds form a strikingly characteristic unit. Underlie Clyde fm.
and overlie Admiral fm. Thickness 300 ft. in Callaban Co. and 200 to 250 ft. in
Coleman Co. Includes (descending) following beds described by Drake: Bead Mtn
18. [includes more than Drake's Bead .Mtn 1s.], Valera sh., Jagger Bend ls., and
“bed No. 8" sh. Named for town of Belle Plaing, Callahan Co. [which is in midst
of the fm. as mapped]. )

In central northern Tex. the Beaverburk ls. and overlying Bluff bone bed
of Udden are now included in Belle Plains fm. by Tex. Geol. Survey.
See under Beaverburk ls.

Bellepoint member (of Columbus limestone).
Middle Devonian: Central Ohio.

C. K. Swartz, 1907 (Johns Hopkins Unlv. Circ. No. 7, p. 62). Bellepoint membd,—
Fossiliferous brown Is. with coral bed; 4 to 24 ft. thick. Basal memb. of
Columbus fm. Overlain by Marblehead memb. of Columbus.

Named for Bellepoint, Delaware Co.

Bellepoint limestone. (In Hinton formation.)
Mississippian: Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 208, 365). Middle Bellcpoint ls.—Yellow, shaly, calc, stratum, 0 to 3 ft.
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thick, with marine fossils. Lies 0 to 7 ft. below Middle Be'lepoint 8s. and overlies
Middle Bellepoint sh. All members of Hinton group [(fm.]. Type loc. in vicinity
of Bellepoint, Summers Co., and well exposed on Keemey Mtn road E. of Hinton.

Bellepoint sandstone. (In Hinton formation.)
Mississippian: Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Countjes,
Pp. 297298, 360-368), applied Bellepoint to 3 distinct sss., 3 distinct shales, and 1
Is. The sss, are defined as follows: Upper Bellepoint ss.—Reddish brown or green-
ish gray, medium course, sometimes massive but often sbhaly; 30 to 40 ft. thick;’
underlies Lower Goodwyn sh. and overlies Upper Bellépoint sh.; type loc. in
Bluffs of New and Greenbrier Rivers near Bellepoint, Summers Co.; also scen in
Mercer Co. Middle Bellepoint 8s.—Greenish gray or reddish brown, usually shaly,
but often forms cliffs; 5 to 30 ft. thick; underlies Upper Bellepoint sh. and lies
0 to 7 ft. above Middle Bellepoint 1s.; type loc. on lower slope of Keeney Mtn,
0.2 ml. N. of Bellepoint. Lower Bellepoint gs.—Greenish gray or reddish Lrown,
usually sbaly but often forms cliffs; 10 to 25 ft. thick; underlies Middle Bellepoint
sh, and overlies Lower Bellcpoint sh.; type loc. same as Middle Bellepolnt ss.
All members of Hinton group [fm.].

Bellepoint shale. (In Hinton formation.)
Mississippian: Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
Pp. 297-298, 362-371), applied Bellepoint to 3 distinct sghales, 3 distinct sss., and 1
Is. The shales are defined as follows: Upper Bellepoint sh.—Red and variegated
and argill.,, or green and sandy with occasiona) streaks of impure ls., and carrying
marine fossils; 30 to 35 ft. thick; underlles Upper Bellepoint ss. and overlies
Middle Bellepoint ss.; type loc. on lower slope of Keeney Mtn, 0.2 mi. N. of
Bellepoint, Summers Co. Middle Bellepoint sh.—Often red and variegated but
sometimes greenish gray and sandy; marine fossils, also plants; 25 to 40 ft. thick;
underlies Middle Bellepoint 1s. and overlles Lower Bellepoint ss.; type loc. same
as Upper Bellepoint sh, Lower Bellepoint sh.—Red, argill., and variegated, or
greenish gray and sandy; 30 to 40 ft. thick; plant and marine fosgsils; underlies
Lower Bellepoint 8s. and overlles Stony Gap ss.; type loc. in road which ascends
Wolf Creek Mtn just SE. of ‘Bellepoint; also observed in Giles and Tazewell
Counties, Va. All are members of Hinton group [fm.].

‘Belleville formation.
Tertiary (late) or Pleistocene: Central northern Kansas (Cloud and Re-
public Countfes).

M. E. Wing, 1930 (Kans, Geol. Surv. Bull 15, pp. 12, 19). Belleville fm.—Thick
deposits of gravel, sand, and clay occurring in N. half of Republic Co. Primarily
clay or sandy clay in upper half and sand or gravel in lower part. Most promi-
nent feature is that it occuples a broad but well-defined channel, approx. 200 ft.
deep, extending from pear White Rock, Republic Co., to Chester, Nebr, Also extends
beyond the old chanpel onto the uplands, where it is 40 to 80 ft. thick. North
of Belleville the base of fm. rexts on an almost flat surface of Carllle sh. Farther
E. the deposit is slightly lower and in contact in places with “fence-post” 1ls.,
in upper part of Greenhorn ls. The stream in which the fm, was deposited flowed
from W., and was comparable In gize to Republican Rliver. As far as can be
determined only one fm. fills the channel, but this can not be determined with
certainty. Is clearly Tert. and probably=part of Ogalalla fm. of western Kans.
Few fossils.

A, L. Lugn, 1934 (Nebr, S8tate Mus. vol. 1, Bull, 41, p. 355). “Belleville fm.” (Wing)
of northern Republic Co., Kans., is extension of fluviatile Pleist. sand and gravel
fms. of Nebr. It is continuous with Pleist. deposits in Nuckolls and Thayer
Countles, Nebr, Fquus and other Plelst. mammalian remains have been gotten from
these deposits at same localities descrlbed by Wing. Name ‘“Belleville fm.” should
be dlscarded.

Bellevue limestone member (of McMillan formation).
Upper Ordovician: Southwestern Ohio, central northern Kentucky, and
southeastern Indlana.

J. M. Nickles, 1902 (Cincinnatli Soc. Nat. Hist. Jour., vol. 20, p. 82). Bellevue or
Monticulipora molesta beds.—Lower 15 ;t. rather shelly ls.; upper 5 ft. consid-
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erably different lithologically and somewhat faunally, Overlain by Corryville or
Chiloporella nicholsoni beds and underlain by Fairmount or Dekayi® aspera beds.

'Basdl memb, of McMillan fm., of Maysville group.
Named for old Bellevue House, a landmark, now disappeared, at bend in
Clifton Ave., Cincinnati,

Bellingham conglomerate.
Carboniferous: Southeastern Massachusetts and northeastern Rhode Island.

G. R. Mansfield, 1906 (Harvard Coll. Mus. Comp. Zool. Bull, vol 49, geol. ser.
vol, 8, No. 4, p. 99). Bellingham cyl. occuples only small area a few mi. NW. of
Narragansett Basin.

C. H. Warren and 8. Powers, 1914 (Geol. Soc. Am. Bull., vol, 28, p. 448). Belling-
ham series,—Dark-green schists and sheared cgls. intensely metamorphosed. Sup-
posed to be of same age ag Narragansett series. [Probably refers to Belling-
ham cgl.] '

B. K. Emerson, 1917 (U. 8. G. 8. Bull. 597, p. 56, and map). Bellingham cgl.—
A coarse basal cgl. composed of pebbles of granite, qtzite, and green schist in a
matrix of sericite schist. Is regarded as=Pondville cgl. Extends southward in a
sinuous belt from near North Bellingham, Mass.,, past Woonsocket into Rhode
Island. The rock has presumably been isolated by erosion from Narragansett
Baslin.

Bellingham beds.
Eocene: Northwestern Washington (Bellingham Bay region).

L. G. Hertleln and C. H. Crickmay, 1925 (Am. Phil. Soc. Proc., vol. 64, No. 2, pp.
225-2268), Bellingham beds.—Continental deposits at Bellingham and Bellingham
Bay, containing flora that appears to be later than Cret. and earlier than known
middle Eo. flora. The Chuckanutz flora appears to be later than the leaves from
Belllngham, and it is possible that there are different beds exposed near Belling-
bam which represent different periods. It is qulte possible that Bellilngham flora
mgay represent a lower Eo. age, which might possibly belong to same epoch as
Martinez fm. of Calif.

Bell Island series.

Lower Ordovician: Newfoundland.

G. Van Ingen, 1914 (Princeton Univ. Contr. to geol. of Newfoundland, No. 4).
Bell Island series.—Mlddle part of Lower Ord. of Newfoundland. Dis€on. over-
laln by Wabana series and discon. underlain by Clarenville series, Dilvided into
(descending) : Dominion ore bed, unnamed ss. and sh., Redmond fm., unnamed
grits and shales, Eastern Head fm., Beach fm., McGraw bed, Lance Cove, Little
Bell Island, and Kelly Island fms. Correlated with Lower Arenig and overlying
Armorican of western Europe. [Derivation of name not stated.]

Bell Mountain sandstone member (of Miguel formation).
Upper Cretaceous: Southwestern New Mexico (Alamosa Creek Valley,
Socorro County).
D. E. Winchester, 1820 (U. 8. G. 8. Bull. 716A). Bell Min gs. memb.—Top memb.
of Miguel fm. Consists of thick-bedded, yellow to gray, coarse ss., containing
Halymenites at top and Inoceramus at base. Thickness 79 ft. Well exposed near

foot of Bell Mtn, T. 3 N.,, R. 9 W,, Bocorro Co. Lies about 983 ft. above Gallego
s8. memb.

Bellows Falls granite gneiss.

Post-Ordovician: Southeastern Vermont (Windham County) and south-
western New Hampshire (Walpole).

B. Hitcheock, 1828 (Am. Jour. Sci., 1st, vol. 6, pp. 11-12 and map dated 1822), in
description of Conn. River area from New Haven, Conn. to Bellows Falls, Vt.,
Introduced Beilows Falls graonite for a “slenitic granite.”

C. H, Richardson and E. J. Foyles, 1829 (16th Rept. Vt. State Geol, table opp. p.
288), assigned Bellows Falls gramite gneiss to Camb., but without description or
discussion,
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C. H. Richardson, 1931 (17th Rept. Vt. State Geol., p. 229). Bellows Falls gneigs.—
Underlies village of Bellows Falls, Vt., extends S. into Westminster, and E. across
Conn. River into Walpole, N. II. 1Ix also found in extreme SE. corner of Charles-
town, N. H. Varies from medium to coarse, and in places becomes porphyritie,
Color varies from light or medium gray to very dark gray. Is an acld intrusive.
Age is definitely post-Ord., for the gneiss cuts Brattleboro phyllite, which I8
Ord.

Bellowspipe limestone,

Ordovician : Northwestern Massachusetts.

T. N. Dale, 1891 (Am. Geol, vol. 8 pp. 1-7). Bellows Pipe ls.—More or less crys-
talline 1s., generally wmnicaceous or pyritiferous, passing into cale. mica schist, feld-
spathic gtzite, or fine-grained gneiss. Thickness 600 to 700 ft. Underlies Grey-
lock schists and overlies Berkshire schists on Mount Greylock. Named for occur-
rence at the “*Bellows Pipe,” in notch btw. Ragged Mtn and Greylock.

1Bellowspipe formation.

Ordovician: Northwestern Massachusetts.

T. N. Dale, 1894 (U. S. G. 8. 14th Ann. Rept., pt. 2, pp. 559, 562). On Mount Grey-
lock the Berkshire schist, 1,000 ft. or more thick, i8 overlain by a mass, 600 ft.
thick, of more or lesx impure Is., qtzite, calc. sericite schist and muscovite-biotite
schist, constituting Bellowspipe fm. [As thus defined includes Greylock schist
(muscovite (sericite), chlorite, and quartz schist) and Bellowspipe 18.]

TBellowspipe quartzite.

Ordovician : Southwestern Massachusetts.

T. N. Dale, 1894 (U. 8. G. 8. 14th Ann. Rept., pt. 2, p. 559, pl. 71). [The geol.
map (pl. 71) of Monument Mtn, in SW. part of Berkshire Co., applies name BeHows
Pipe gizite to the rocks overlying the Berkshire schist. Page 559 states that the
qtzite shown on the map is a vitreous qtzite, petrographically identical with that
which underlies Stockbridge 1s., as well as that which overlies it in places, and 2180
with that which occurs on Mount Greylock [in NW. part of Berkshire Co.] in the
Bellowspipe fm., above the Berkshire schist; also that it is 500 to 600 ft. thick.]

B. K. Emerson, 1917 (U. 8. G. 8. Bull. 597), mapped the qtzite of Monument Mtn
as Cheshire qtzite, of Lower Camb. age. The gtzite in the Bellowspipe 1s. of Mount
Greylock is a much younger bed, of Ord. age.

Bells Landing marl member (of Tuscahoma sand).

Eocene (lower) : Southwestern Alabama,

E. A. Smith, 1883 (Ala. Geol. Surv. Prog. Rept. for 1881-82, pp. 256, 321). Bel¥s
Landing marl.—Greensand shell marl with indurated bed in its midst or at top;
thickness 10-15 feet, Separated from younger Wood's Bluff marl by 50-80 ft.
of lignitic clays and sands. Included in Lagrange or Lignitic.

E. A. Smith, 1886 (Ala. Geol. Surv. Bull. 1, p. 12). Bell’s Landing marl—Fossil-
iferous marine marl, 10 ft. thick, distinguished from all marls in Ala. by great slze
of shells it contains. Overlain by 40 ft. of sandy strata, forming top of Bell's
Landing section, and separated from the older Gregg's Landing marl by 20-25 ft,
of dark-gray sandy clays.

Is a memb. in upper part of Tuscahoma sand.
Named for exposures at Bells Landing, on Alabama River, in Monroe Go.

tBells Landing series.

Eocene (lower) : Southwestern Alabama.

E. A. Smith and L. C. Johnson, 1887 (U. 8. G. 8. Bull. 43, pp. 46-51). Bell’s Land-
ing series.—Consists of (descending): (1) 40 ft. of reddish sands and laminated
gray, sandy clays; (2) Bell's Landing marl bed proper (fossiliferous marl, 10 ft.
thick, containing some greensand)}; (3) gray sandy clays, 20-25 ft.; (4) Gregg's
Landing marl, 4-5 ft.; and (5) 60 ft. of sandy clays of prevailingly gray color,
with 1-foot marl bed about 10 ft. above base. Underlles Wood's Bluff or Pashi
series and uncon, overlles Nanafalia serles.

Replaced by Tuscahoma sand, better established name. Has also been
called “Bells Landing fm.”
Named for exposyres at Bells Landing, on Alabama River, in Monroe Co.
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Rellton coal group. (In Greene and Washington formations.)
Permian: Southwestern Pennsylvania and northern West Virginia.

I. C. White, 1891 (U. 8. G. S. Bull, 65, pp. 32, 34). Bellton coal group.—Shales,
§88., coals, and 2 important lss., 200 to 300 ft. thick. Top lies 275 to 300 [?]
ft. below Nineveh ss. Includes Nineveh coal at top and Jollytown coal at
base. Included in Dunkard Creek series [Dunkard group]. Named for Bellton,
Marshall Co., W. Va., where all of the beds are present.

Has also been called “Bellton stage.”

Bellvale flags.
Bellvale sandstone.
Devonian (Middle) : Northern New Jersey and southeastern New York
(Orange County).

N. H. Darton, 1894 (Geol. Soc. Am. Bull,, vol. 5, pp. 367, 373). Bellvale flags—
Hard thin-bedded sss. merging into dark-colored below., Chiefly dark gray. Bell-
vale Mtn [Orange Co., N. Y.] consists largely of these flags. Overlain by
Skunnemunk cgl. and underiain by Monroe [Cornwall] shales. Thickness 1,300
to 2,000 ft.

H. Ries, 1897 (N. Y. State Geol. 15th Ann. Rept., vol. 1). The Bellvale flage extend
from N. J. State lne to N. end of Skunnemunk Mtn, where they terminate some-
what abruptly. Assigned to Hamliton epoch.

E. C. Eckel, 1902 (N. Y. State Geol. 20th Ann. Rept., pp. r144 to riB0). The
Bellrale -flags contain Middle Dev. plants.

H. B. Kiimmel and 8, Weller, 1902 (N. J. Geol. Surv. Ann. Rept. State Geol. 1801).
The lower beds of Bellvale flags contain Hamilton fossils [listed].

C. A. Hartnagel, 1912 (N. Y. Geol, Surv. Hdb. 19, p. 69). The plant remains from
Bellvale flags indicate Middle Dev. age, and it seems probable the higher beds are
as late as Portage. .

J. V. Lewis and H. B. Ktmmel, 1915 (N. J. Geol. Surv. Bull. 14, p. 56, and geol.
map of N. J.). Bellvale ss.—Gray ss. and sandy sh. A-few Hamilton fossils.

W. Goldring, 1981 (N. Y. State Mus. Hdb. 10, p. 306). Bellvele sh. contains Mid.
Dey. plants.

Bellyan series.

C. [R.] Keyes, 1924 (Pan-Am. Geol.,, vol. 42, p. 288). 8ss., 2.000 ft, fhlck, lying
uncon. below Plerrian serles and uncon. above Coloradan series In Alberta. Of
Mid Cretacic age. Includes Allison fm. [only fm, mentioned].

Derivation of name not stated.

Belly River formation.
Upper Cretaceous (of Montana age) : Alberta and Saskatchewan, panada.
G. M. Dawson, 1883 (Canada Geol. Surv. Rept. 1880-82, p. 4B) and 1885 (Canada
Geol. Surv. Rept. 1882-3—4, pp. 37C-126C). Belly River series, Cretaceous, Canada.

R. G. McConnell, 1886 (Canada Geol. Surv., n. 8., vol. 1, pp. 63C—85C). Belly River
series, Cretaceous, Canada. ’

The Belly River fm. of Canada has been considered to be=Two Medicine
fm. and Virgelle ss. of Blackfoot Indian Res., northern Mont., and Judith
River fm., Claggett fm., and Eagle ss. of central Montana.

W. 8. Yarwood, 1931 (A, A. P. G. Bull, vol. 15, No. 10, pp. 1269-70). Belly River
group as here used includes (descending) Pale, Foremost, Pakowkl, and Milk River
fms. Belly River as used by Canadian Geol. Survey is restricted to Pale beds and
Foremost fm. and is=Jugdith River of Mont. .

M, Y. Willlams, 1932 (Jour. Geol., vol. 40, No. 8, p. 581). Belly River of Alberta and
Saskatchewan i8=Judith River fm. of Mont,

Belmont porphyry.
Tertiary (late?) : Central western Montana (Marysville district).

J. Barrell, 1907 (U. 8. G. 8. P. P. 57). Belmont diorite porphyry dikes and sheets.—
Later than Marysville batholith. [Mapped on and around Mount Belmont, 1 mi. W.
of Marysville. The Marysville batholith is probably late Cret. or Tert., and may
be as young as Mio. Personal communication of J, T. Pardee.]
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Belmont amygdaloidal basalt and tuff.
Pre-Cambrian: Southeastern Ontario (Belmont Lake area).
W. G. Miller and C. W. Knight, 1914 (Ontario Bur. Mines Rept., vol. 22, pt. 2, p. 18).
Younger than Belmont gabbro diabase.
Belmont gabbro diabase.
See under Belmont anygdualoidal basalt and tuff.

Belmont facies. T
Name applied by P. B. Stockdale (Ind. Dept. Cons., Divi"Geol. Pub. 98, pp.
77, 143, etc., 1931) to a lithologic development of his Locust Point fm. in a
part of southern Ind.

Belmont limestone.
Pleistocene: Bermuda.
C. 'Schuchert, 1935 (Hist. geol. Antillean-Caribbean region, p. 740).

Beloit dolomite.

Middle Ordovician: Eastern Wisconsin and northeastern Illinois (in wells).

F. W. Sardeson, 1898 (Am. Geol., vol. 18, pp. 356-368). Beloit fm.—Name proposed
for the beds benegth Galena Is., which in previous repts hirve been called Trenton ls.
but which are now considered to probably be older than Trenton ls. of N. Y., the
Galena probably being=—=N. Y. Trenton. The Beloit includes beds which in previous
repts have been called Blue ls. and Buff ls.

The Beloit dol. overlies St. Peter ss., and includes equivalents of Decorah
sh. (of Trenton age) and Platteville ls. (of Black River age).

Named for exposures at Beloit, Wis.

Belt series.

A provincial series of pre-Camb. metamorphosed sed. rocks widely developed
in Mont.,, Idaho, eastern Washington, and British Columbia. In early
repts called “Belt fm.,” “Belt terrane,” “Belt beds,” and “Belt group.”
For definition see U. S. G. S. Bull. 769, pp. 108-112.

Beltian system.
A term introduced by R. A. Daly in 1913 (12th Int. Geol. Cong. Guidebogk 8,
p. 132) for rocks in B. C..that correspond to Belt series of Mont. and
Idaho.

Belva shale.
Pennsylvanian: Western Arkansas coal field.

A, Winslow, 1896 (N. Y. Acad. Sci. Trans., vol. 15, p. 51). Belva sh.—Sh,, 0 to 500 ft.
thick, overlying Ozark ss. and underlying Hartwell ss.; all included in Sebastian
stage. [Is a part of Fort Smith fm.]

Probably named for Belva, Scott Co.

Belveal sand. .

A subsurface sand, of Penn. age and 25+ ft. thick, in central northern Okla.,
probably correlating with part of Sand Creek fm. In Garber pool,
Garfield Co., it lies at 1,600 ft. depth, the Walker sand lying at 1,500 ft. and
the Campbell at 1,700 ft.

tBelvidere shale.

Lower Cretaceous (Comanche series) : Central southern Kansas.

R. T. Hill, 1895 (Am. Jour. Sci., 3d, vol. 50, pp. 203-234). [On pp. 208 to 210
Belvidere gh. 1g defined ns consisting of blue sh., with indurated fossil layers, 108
ft. thick, overlying Cheyenne ss. and underlying “Dakota’ s8s., both including and
excluding oyster bed (Champion shell bed) at base. On p. 211 Belvidere I8 defined
ag including Belvider: shales (“for which Cragin has proposed Kiowa since this
paper was written”) and Cheyenne ss,, or all beds btw, “Dakota” gs. [the quota-
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tion marks are Hill's] above and Red Beds below.] Contains Comanche fossils.
Named for Belvidere, Kiowa Co.

F. W. Cragin, 1895 (Am. Geol., vol. 16, pp. 357-385). Belvidcre beds (or Walker
beds) is proposed to include Kiowa sh, (=Belvidere sh. of Hill), Champlon shell
bed, and underlying Cheyenne ss., Walker being suggested in case objection is
made to use of Belvidere to include more than Belvidere shaleg of Hill, but Belvi-
dere is preferable name for this larger unit.

C. 8. Prosser, 1897 (Univ. Geol. Surv. Kans., vol. 2, pp. 111+ ), divided the Comanche
of southern Kans. into Kiowa sh. (including Champion sh. bdcd) and Cheyenne ss.,
and suggested that, if a name is needed for the 2 fms. combined, some other name
than Belvidere be adopted.

Subsequent repts simply used Kiowa and Cheycenne for the subdivisions of
the Comanche in southern Kans., and Belvidere and Walker dropped out
of the literature until 1924. The Mentor fm. of central Kans. was as-
signed to a higher position in the Comanche than the Kiowa, and the 3
names were used for many years for the subdivisions of the Comanche in
Kans.

W. H. Twenhofel, 1924 (Kans. Geol. Surv. Bull. 9). Belvidere fm. as here deflned
includes (descending) : Greenleaf ss. memb,, 25 to 50 ft.; Spring Creek sh. memb.,
25 to 50 ft.; and Kiowa sh. memb., the latter including “Champion shell bed”
at base. Overlies, apparently conformably, Cheyenne swy but R. C. Moore says
there 1s evidence, at least locally, of uncon. Underlies Kirby clay memb. of
“Dakota” fm., apparently conformably. [Twenhofel divided Belvidere fm. of
McPherson Co. into 4 members, listed in 1924 entry under Mentor fm.]

F. M. Bullard, 1928 (Okla. Geol. Surv. Bull. 47, p. 49). It seems unadvisable to
retain Hill's term Belvidere and place the various beds as members of this fm.
They certainly do not contain enough characteristics to justify placing them in a
single fm. The term Belvidere is thercfore discarded and the members (Greenlcaf
ss., Spring Creek clay, and Kiowa sh.) are described as fms,

Belvidere Mountain amphibolite.
Paleozoic: Northwestern Vermont (Jay Peak quadrangle).
S. B. Keith and G. W. Bain, 1932 (Econ. Geol., vol. 27, No. 2, pp. 173-174). Belvt-
dere Mtn amphibolite, Paleozoic, extends from Belvidere Mtn [SE. corner of
Jay Peak quad.] as far N. as Hazen's Notch road. Is a typical metamorphosed
diabase or pyroxene diorite.

Bemis moraine.

Pleistocene (Wisconsin stage): South Dakota, southern Minnesota, and
northern Iowa.

P. Leverctt, 1922 (Geol. Soc. Am. Bull, vol. 33, pp. 102-103 and map). Name
introduced for outermost moraine of Wisconsin drift in 8. Dak., southern Minn.,
and northern Iowa. which was previously mapped as part of Altamont moraine,
but which is now known to be older than the moraine at Altamont, S. Dak.,
the type loc. of Altamont moraine. Named for occurrence at Bemis, Deuel Co.,
8. Dak.

Is of late Wisconsin age, according to W. C. Alden.

Bend group (Pennsylvanian).
tBend series (Pennsylvanian and Mississippian).

Central Texas.

E. T. Dumble, 1800 (Tex. Geol. Surv. 1st Ann. Rept., pl. 3, p. 1xv). Bend serfes.—
Lss. and shales forming basal Carbf. deposits in central Tex. [Llano, Burnet,
and Mason Countiex]. I'robably includes Subcarbf. and coal measures. Contains
one or more coal beds. In places seems to show uncon. with overlying Richland
ss. (undoubted Carbf.). Well exposed at McAnnelly’s Bend [of Colorado River},
San Saba Co., for which it is named.

W. F. Cummins, 1881 (Tex. Geol. Surv. 2d Ann. Rept.). Bend div. is present in
only central area of northern Tex. Consists of 140 ft. of shales underlain by
220 ft. of 1ss. Is basal div. of Conl Measures [Penn.].

G. H. Girty, 1912 (U. 8. G. 8. Llano-Burnet folio, No. 183, p. 8). Typical Bend
geries of Tex. Burv. is divisible into 3 portions—an upper and lower sh. sep-
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arated by a series of 1ss. The lower div. [Barnett sh.] I am referring to Miss.
According to canons at present used for determining the Penn. by paleontologic
evidence the middle [called Marble Falls ls. in folio] and upper [called Smithwick
sh, in folio] divisions would be called Penn. I feel no hesitation in recognizing
Marble Falls 1s. as middle div. af typical Bend of Tex. 8Surv., and although I
did not see or collect fossils from the sh. at Marble Falls, it seems a fairly safe
inference that this [Smithwick sh.] is upper div. It seems somewhat doubtful
whether the lowest div. i{g represented in Burnet and Llano quads.

C. Schuchert, 1915 (Textbook geol., pt. 2, p. 732), included Bend in Penn.,
without specifying subdivisions.

J. A. Udden, C. L. Baker, and BE. Bise, 1916 (Univ. Tex. Bull. 44, pp.
41-43), divided Bend geries into (descending) Smithwick sh., Marble
Falls ls., and Lower Bend sh. and stated: The age of the Bend may
be Upper Miss. " (St. Louis—Chester stage), as thought by J. P. Smith,
but it will here be described under Penn. heading. It is uncon. overlain
by Strawn fm. Lower Bend sh. is 0 to 50 ft. thick, and contains some
layers of dark ls. [The 1919 ed. of this bull. stated: “The age of the
Bend is probably early Penn.”]

L. S. Kempher, 1918 (Remarks on geol. of north-central Tex. oil and gas
region), assigned Bend fm., as he called it, to Miss., and divided it into
(descending) : (1) Smithwick sh. (fauna possibly extremely early Penn.,
but more probably extremely late Miss.); (2) Marble Falls 1s. (fauna
not more recent than St. Lbouis—Chester and not older than Kinderhook) ;
(3) Bend fm. (200 to 300 ft. of black sh., black lss. and sss., carrying
fauna not more recent than early or middle Miss. and not older than
extremely late Dev.).

J. A. Udden, 1919 (A. A. P. G. Bull,, vol. 3, pp. 34-38), divided Bend serics,
as he called it, into (descending) : Smithwick sh. (few ft. to 700t ft.);
Marble Falls 1s. (200 to 400* ft.) ; and Lower Bend sh. (few ft. to
150 ft.) ; age uncertain—whether all Penn., or all Miss, or part Penn.
and part Miss. F. B. Plummer (pp. 132-145 of same bull.) assigned
Bend fm. or Bend series, as he called it, to lower Penn., and included
in it Smithwick sh.,, Marble Falls 1s.,, and Lower Bend sh. W. G. Mat-
teson (pp. 169-211 of same bull.) assigned Bend serics (including the
same 3 fms.) to Miss. R. C. Moore (on pp. 217+ of same bull.) assigned
Bend series to early Penn., and stated that all fossils of basal black sh.
are common to overlying beds in lower part of Marble Falls 1s. G. H.
Girty (pp. 71 to 81, 418420 of same bull.) expressed opinion basal
Bend sh. Is Miss., and Marble Falls Is. and Smithwick sh. are Penn.
Also that a thin 1s. of Miss. age had been included in base of Marble
Fallg 18. of some authors; that lower part of this Miss. 1s. is absent at
Marble Falls, but that upper part of it may or may not be repreéented
at Marble Falls. He included this thin Miss. Is. in his basal Bend sh.
He also stated that important uncon. and faunal change exists btw.
Marble Falls 1s. and underlying sh. of Miss. age. M. I. Goldman, 1921
(U. 8. G. S. P. P. 129A), assigned true Marble Falls ls. to Penn. and
called the 20 to 50 ft. of black Miss. 1s. “Lower Bend” ls. and underlying
black sh. “Lower Bend” sh., and reported an uncon. at base of Marble
Falls 1s. and at base of “Lower Bend 18.” The Bend series being thus
subdivided into Penn. and Miss. fms. the name was in 1920 discarded
by U. S. Geol. Survey.

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol,, vol. 30, pp. 25-28),
replaced “Lower Bend sh.” with Barnett gsh., which they tentatively re-
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ferred to Miss. In Univ. Tex. Bull. 2182, 1922, they continued to use
Bend group (as it is “one of most widely known geological units of
the SW.”), classified it as Penn., and included in it Barnett sh. They
also stated that Barnett sh. included at top a thin ls. that contains
fossils of “Miss. aspect,” and that the Barnett appears to writers to
belong to Penn. but that it may prove to be upper Miss.

C. Schuchert, 1924 (Textbook gecl., pt. 2, pp. 353, 357, 358, 368), stated:
Bendian series includes Smithwick shales, 0 to 1,000 ft.; Marble Falls
18., 200 to 700 ft.; and Lower shales, Assigned to Penn., although con-
sidered older than usual type of Penn. fms.

W. E. Hubbard- and W. C. Thompson, 1926 (A, A. P. G. Bull,, vol. 10, No.
B, pp. 461-462), restricied Bend group to Penn. (Smithwick sh. and
Marble Falls 1s.) and assigned Barnett sh. to Miss., as did M. G. Cheney,
1929 (Univ. Tex. Bull. 2913). R. C. Moore, 1920 (A. A. P. G. Bull,
vol. 18, p. 894), however, continued to include Barnett in Bend. But
J. P. Bowen and J. F. Gibbs, 1932 (A. A. P. G. Bull, vol. 16, No. 2, p.
181), restricted Bend group to Penn.

R. C. Moore, 1932 (Geol. Soc. Am. Bull, vol. 43, No. 1, p. 279), divided
the Penn. “system” of Mid-Continent fleld into 4 “serles,” to which
he applied following names (descending): Virgil, Pottawatomie, Des
Moines, and Bend. He defilned latter as follows: “The Bend geries, at
base of the system, consists predominantly of marine beds containing
a distinctive fauna that shows strong relationship with uppermost Miss,
faunas. A distinet and widespread uncon. marks top of the series.”

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, pp. 99-100), included in Bend
group only Smithwick sh. and Marble Falls 1s, and assigned both to
Penn.

C. Schuchert and C. O. Dunbar, 1933 (Textbook geol.,, pt. 2, p. 248),
included in Bend the Smithwick sh., Marble Falls ls,, and Barnett sh.,
and assigned its upper part to Pottsville time and its lower part to a
period of pre-Pottsville Penn. time “not represented by deposits in
Appalachian region, Kans., Nebr., or Ill., but corresponding to lower
part of Namurian of Europe.”

R. H. Dott, 1934 (A. A. P. G. Bull, vol. 18, No. 5, p. 579), used Bendian as
a time term for Penn. rocks underlying Pottsville of “standard” classifi-
cation; but this constitutes a restriction of Pottsville., which, according
to established -classification, includes the oldest Penn. sediments in
America. The Marble Falls 1s. was in 1924 pronounced by G. H. Girty to
be of Pottsville age. i

B. H. Harlton, 1934 (A. A. P. G. Bull,, vol. 18, No. 8, pp. 1018-1049), used
Bendian period as a time term separating Penn. (restricted) “period”
from Miss. “period,” and showed unconformities at top and base of the
rocks assigned to his Bendian period. He divided his Bendian period
into paleontologic subdivisions called Upper Bendian, Middle Bendian,
and Lower Bendian, and assigned to it various named fms. of western
Tex., central Tex. (the typical Bend region), Arbuckle Mtn and Ouachita
Mtn regions of Okla. and also NE. Okla and NE. Ark. In Bend region
he assigned to his Bepdian period the Smithwick sh., Marble Falls 1s., and
what appears to be upper part of Barnett sh.,, which he showed (p. 1020)
as separated from Marble Falls 1s. by a great hiatus, and as separated
from what appears to be Barnett sh, restricted by another hiatus,
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The U. 8. Geol. Survey in 1935 adopted Bend group as deflned by Tex.
Geol. Survey in 1933, i: e., to include the two fms. of Penn. age (Smith-
wick sh. above and Marble Falls 1s. below) that are present in Bend
region. F. B. Plummer and J. Hornberger, Jr., 1936 (Univ. Tex. Surv.
Bull. 3534, p. 85), also included in Bend group (Penn.) the Smithwick
and Marble Falls fms. and assigned the Barnett to Miss.

tBend formation.

Middle and Lower Jurassic: Northern California (Gold Belt region).

J. S. Diller, 1892 (prel. proof-sheet edition of U. 8. G. 8. Lassen Peak folio, No.
15) and 1895 (published Lassen Peak folio, No. 15). The Bend fm. containg
some 18, but is composed chiefly of slates, sss., and cgls.,, and crops out along
western arm of Great Bend of Pit River. Isolated areas of the Is. are exposed
near stage road 1 mi. W, of Montgomery Creek, and the slates and sss. form upper
part of N. slope of Cedar Creck 4 mi. W. of Round Mtn. Jurassic fossils. Rests
on Cedar fm. and is overlain by Chico fm.

H. W. Fairbanks, July 1894 (Am. Geol.,, vol. 14, p. 27). Bend fm., consisting
of slates and argill. 1s., embraces, as far as is known, the Lower and Middle
Jura.

J. P. Smith, October 1894 (Jour. Geol., vol. 2, p. 611). Bend fm. was named by
J. 8. Diller (U. 8. G. 8. Lassen Peak Sheet, 1892) to include all Jurassic
deposits of region of Big Bend of Pitt River. In a later publication Mr. Diller
(Bull. Geol. Soc. Am., vol. 4, 1803, p. 221) stated that Pitt River Jura corre-
sponds to Mormon ss. (Middle Jura) of Taylorsville region. About 6 mi. W. of
Blg Bend, in Big Canyon, H. W. Fairbanks discovered fossils, in shaly lss., which,
on examination by writer, proved (o be Jurassic and probably=Hardgrave ss.
(Lower Jura) of Indian Valley.

Includes Potem and Modin fms.

Bend sand.
A subsurface sand, of Penn. age, in Brown, Eastland, Stephens, and Young
Counties, north:central Tex. Lies at 2,700 to 4,200 ft. depth.

tBendian series.
See under Bend group, C. Schuchert 1924 and R. H. Dott 1934.

Benezette limestone member (of Pocono formation).

Mississippian: Central northern Pennsylvania (Elk County).

C. A. Ashburner, 1885 (24 Pa. Geol. Surv. Rept. R,, pp. 104-105). Ls, in Pocono
fm. along maln branch of Straight Creck, Iying 200 ft. below Olean cgl. is probably
same as Benezette I3, found along road SW, of Benezette village.

F. G. Clapp, 1905 (U. & G. S. Bull. 249, p. 21). Benczette ls.—At a few points
in Elk Co. n triple bed of Is., supposed to be of Pocono age, has been found
about 200 ft. below Olean cgl. The upper bed is reported as having probable
max. thickness of not over 7 ft., the others being considerably thinner. Outcrops
1 mi. W. of village of Benezette.

Ben Harrison limestone.

Miners’ local name for an ore-bearing ls., 40% ft. thick, in middle part of
Oquirrh fm. (Peun.) of northern Utah. Lies 120 to 250 ft. below Black
Bear 1s. (miners’ nume) and 500* ft. above Larsen 1s. (miners’ name).
Is worked in Ben Harrison mine, Stockton dist. (See U. 8. G. 8. P. P.
173, 1932.)

Ben Lomond formation.

Oligocene (?): Trinidad.

V. C. Illing, 1928 (Geol. Soc. London Quart. Jour., vol. 84, p. 15).
Bennett quartzite.

Pre-Cambrian: Quebec,

J. K. Knox, 1917 (Canada Geol. Surv. Summ. Rept. 1916, p. 233).
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Bennett shale.

Pennsylvanian: Southeastern Nebraska and northeastern Kansas.

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 84, 86, 88, 185). Benneit
sh.—Bluish-gray and nearly black argill. sh. with one carbonaceous streak resem-
bling coal and a thin yellowish to brownish 1s. Thickness 8 to 10 ft. in Nebr. and
12 ft. in NE. Kans. Underlies Howe 1s. and overlies Glenrock 1s.; all included
in Elmdale sh. memb.

G. E. Condra, 1935. (See under Howe 1s.)

R. C. Moore, 1936 (Kans. Geol. Surv., Bull. 22), transferred this unit to Perm.
Thig change in Perm.-Penn. bdy bas not been consldered by U. 8. Geol. 8urvey
for its publications.

E. C. Reed (Asst. State Geol. Nebr.), 1938 (letter dated Oct. 16). Type loc. of
Bennett sh. is along the Little Nemaha and its branches S. of Bennett, Lancaster
Co., Nebr.

Bennett oil sand.
Subsurface sand in lower part of Penn. section of Graham fleld, in NW.
part of Carter Co., Okla., from 80 to 135 ft. below Graham oil sand and
about 1685 ft. above Sutherland oil sand. Thickness 10 to 45 ft.

Bennett Bridge beds.

Upper Ordovician: Northern New York (Black River Valley).

R. Ruedemann, 1925 (N. Y. State Mus. Bull. 258, pp. 87-89, 138, 141, 149, 154).
Bennett Bridge beds, zone of Pholadomorpha nasuta.—Uppermost part of Pulaskl
fm. Overlie 8andy Creek beds and underlie Oswego ss. Exposed along upper
Sandy Creek and at Bennett bridge, below Salmon River Falls [Oswego Co.].

Bennettsville facies.
Name applied by P. B. Stockdale (Ind. Dept. Cons., Div. Geol. Pub. 98,
pp. 77, 149, etc., 1931) to a lithologic development (*“that of the type
locality of the fm.”) of his Carwood fm. in a part of soutbern Ind.

Benning granite.
Trade name for a white, coarse, granular, imperfectly schistose granite
exposed at Benning mine, NE. of Dahlonega, Ga., where it is associated
with a dark-colored mica schist. (See U. S. G. S. Bull. 293, p. 122,
1908.)

Bennington quartzite.

Lower Cambrian: Southwestern Vermont (Bennington County).

C. D. Waleott, 18906 (U. 8. G. 8. Bull. 134, p. 33), in discussion of the correlation of
the Lower Camb. gtzite in Eastern States, called this gtzite in N. Y. and Vt. Ben-
nington gtzite, but did not otherwise define the name.

G. W. Bain, 1927 (15th Rept. Vt. State Geol., pp. 222-226)., Bennington ¢tzite—In
N. part of Vt. coarse bouldery deposits were left on the anclent pledmont plain.
In central Vt., btw. Brandon and Rutland, the beds are thinner and only in rare
instances do constituent grains exceed 14 inch diem. At Bennington the beds are
composed of small sand grains. Unweathered feldspar pebbles are common in the
deposity btw. Brandon and Rutland, which indicates rapid eroston and deposition.

F. A. Burt, 1929 (16th Rept. Vt. State Geol., pp. 68-84, in description of Bennington
area). Vermont fm. consists locally of 1,600+ ft. of Lower Camb. qtzites called
by Bain the Bennington qtzite.

Bennington limestone.
Lower Cretaceous: Southeastern and central southern Oklahoma.

J. A. Taff, 1902 (U. 8. G. 8. Atoka folio, No. 79, p. 6). Benninglon ls.—Masstve dull-
blue shell 1s., 10 to 15 ft. thick, underlying Silo 8s. and overlying Bokchito fm. In
Tex. is represented by 80 to 100 ft. of calc. fossiliferous clays.

Named for Bennington, Bryan*Co.
Benoist sand.
A subsurface-sand in Chester group (Miss.) of Marion Co., Ill. (See Il
Geol. Surv. Bull. 54, Index.)
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Bens Creek sandstone. (In Kanawha formation.)

Pennsylvanian: Southern West Virginia.

R. V. Hennen and D. B. Reger, 1914 (W. Va. Geol. Surv. Rept. Logan and Mingo
Counties, p. 204). Bens Creek ss.—Massive, medium-grained, micaceous, grayish
brown. Thickness 0 to 30 ft. Lies O to 5 ft. below Eagle coal and 5 to 10 ft.
above Bens Creek coal. Named for asrociation with Bens Creek coal, which was
named for Bens Creek, Mingo Co.

Benson formation. )
Upper Cretaceous: British Columbia.

C. H. Clapp, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 96, and Canadian Min.
Inst. Trans., vol. 15, p. 338).

Benson limestone.

Middle Ordovician (Trenton) : Central Kentucky.

A. F. Foerste, 1913 (Ky. Geol. Surv., 4th ser., vol. 1, pt. 1, imprint on title page
July 1913, pp. 380, 389, 429, 430). Benson or Bigby bed.—Fossiliferous granular
18.,, occasionally phosphatic at top; 35 ft. thick.  Underlies Brannon bed and
overlies Wilmore bed. Has been regarded same as Bigby fm. of Tenn., but Bigby
should either include all strata btw. Wilmore and Perryville fms, or be restricted
to Woodburn horizon.

Named for Benson, Franklin Co.

Benson limestone.
Mississippian (lower and upper?): Central northern Utah (central Wa-
satch Mountaing).

F. F. Hintze, Jr.,, Dec. 12, 1913 (N. Y. Acad. Sci. Annals, vol. 23, pp. 108, 113).
Benson ls—Descending: (1) Hard, dark-blue, cherty, coralline 1s.,, 100 ft.; (2)
masaive dark-blue 1s., 300 ft.; (3) fossiliferous blue lIs., 3 ft.; (4) thick-bedded blue
18., 100 ft.; (5) dark-blue cherty and brecciated 1s., 200 ft.; (6) hard blue 1s., 100
ft.; (7) dark porous ls., very fosslliferous, 21 ft.; (8) thick-bedded blue ls., exten-
slvely bored, 120 ft.; (9) thick-bedded light-blue la., 43 ft.; (10) thin-bedded blue
18., 45 ft.; (11) ls. cgl. at base, thin. Total thickness 1,032 ft. Underlies Reade
fm. without observed discon. Uncon. overlies Maxfleld fm. (Ord.). Named for oc-
currence in Reade [Reed) and Benson Ridge, just above old mine workings of same
name [in Salt Lake Co.].

Fossils collected from lower 500 ft. of these rocks (by B. S. Butler in 1916
and 1917) have been identified by G. H. Girty as clearly of Madison
(lower Miss.) age. Whether upper 900 ft. contains evidence indicating
that any part of fm. is post-Madison, and of Brazer age, remains to be

determined, but probably some of it is of Brazer (upper Miss.) age.

Bensgon sand.

A subsurface sand, of Upper Dev. (Chemung or Portage) age, in W, Va.
that lies lower than Cooper sand and higher than Elk sand. The name
has also been carried into SW. Pa., where it appears to have been applied
to a lower sand, 70 ft. thick in boring near McDonald, Pa., where its
top lies 2,120 ft. below Gordon Stray sands. Named for J. C. Benson
well in W. part of Barbour Co., W. Va,

Bent sandstone. (In Bluestone formation.)
Mississippian: Southeastern West Virginia.

D. B. Reger, 1928 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 293, 315). Bent 8s.—Greenish brown, micaceous, flaggy or shaly ledge, usually
40 to 60 ft. thick. Lles 50 to 200 ft. below top of Bluestone group [Bluestone
fm.]. Rests on Upper Bent sh. Type loc. is on Bent Mtn (Mercer Co., 1.2 ml
SE. of Pride), where it is 55 ft. thick.

Bent shale. (In Bluestone formation.)
Mississippian: Southeastern West Virginia and southwestern Virginia
(Tazewell County).
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D. B. Reger, 1928 (W. Va, Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 293, 315-316). Upper Bent gh. immediately underlies Bent ss. memb. of Blue-
stone group and is separated from Lower Bent sh. by Bent 18, 0 to 1 foot thick. All
belong in Bluestone group [Bluestone fm.]. Upper Bent sh. is sometimes red and
variegated, and gometimes black and flssile, 20 to 40 ft. thick, and contains marine
fossils. Its type loc. is on Bent Mtn (Mercer Co., W. Va., 1.2 mi. SE. of Pride),
where it 18 red and green and 55 ft. thick. The Lower Bent sh. is green, argill,
and fissile, and carries marine fossils. It was not seen in Mercer, Monroe, and
Summers Countles, W. Va., but is visible in Tazewell Co., Va., about 1 mi. NW, of
Bailey Station; thickness 6 to 18 ft. [See also under Bent 1s.]

Bent limestone. (In Bluestone formation.)

Mississippian: Southwestern Virginia (Tazewell County).

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers
Counties, pp. 293, 316). Bent Is.—A thin lenticular horizon, 0 to 1 foot thick,
named for its association with Upper Bent sh. Containg ostracods. Is a memb.
of Bluestone group [Bluestone fm.]. Presence not noted in Mercer, Monroe,
and Summers Counties, but is exposed in Tazewell Co., Va., on a cross road that
passes Balley Station NW. to Mud Fork of Bluestone River, the outcrop being on
the Mud Fork side of the ridge and about 1 mi. from the station, where it lles btw.
Upper Bent sh. and Lower Bent sh. ’

Benton shale. (In Colorado group.)

Upper Cretaceous: Southeastern Montana, South Dakota, eastern Wyo-
ming, Nebraska, southern Minnesota, eastern Colorado, Kansas, north-
eastern New Mexico.

F. B. Meek and F. V. Hayden, 1862 (Phila. Acad. Nat. Sci. Proc., vol. 13, pp. 419,
421). Fort Benton group (Formation No. 2 of Oret.).—Dark-gray laminated clays,
sometimes alternating near upper part with seams and laycers of soft gray and
light-colored ls. Fossiliferous. Thickness 800 ft. in vicinity of Fort Benton,
on Upper Missouri River. Also occurs along Missouri River from 10 mi. above
James River to Big Sioux River; along eastern slope of Rocky Mtns; and at Black
Hills. Overlies Dakota group and underlies Niobrara div. [This paper by Meek
and Hayden described the rocks of Nebr., which at that time included Wyo, Mont,
and Dak.]

Is lower fm. of Colorado group. For many years the “Fort” has been
dropped from the name, and Benton sh. has been used.

Named for Fort Benton, on Missouri River, about 40 mi. below Great Falls,
Mont., but the strat. limits of the fm. are based largely on sections along
Missouri River in northern Nebr., where Benton sh. rests on Dakota ss.
and is overlain by Niobrara 1s, The early Cret. rocks of central Mont.
region, including Fort Benton, are uow classified as Colorado sh. (= un-
divided Niobrara and Benton) and Kootenai tm. (Lower Cret.). In
parts of Wyo. and eastern Colo. the rocks formerly called Benton are now
divided into (descending) Carlile sh., Greenhorn ls.,, and Graneros sh.
In central southern Wyo. and Bighorn Mtns they are divided into
(descending) Carlile sh., Frontier fm., Mowry sh., and Thermopolis sh.

Benton sand.

Tertiary: Southeastern Missouri.

C. F. Marbut, 1902 (Mo. Univ. Studies vol. 1, No. 3, pp. 18, 23, 32). Benton
sands.—Gray, reddish, or brownish sands in lower part, white sands and whitish
clays in upper part; thickness 0 to 200 ft. Underlte whole area of Crowley and
Benton ridges and apparently Sikeston ridge also. Of late Tert. age, probably
Lafayette [also calls them Lafayette sands]. Rest uncon. on Idalia sh. or clay, and
underlie, probably uncon., Piketon or Lafayette gravels or the loess,

Appears to belong to Wilcox fm.

Named for exposures at Benton Ridge, Scott Co.
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Bentonian series.
A term applied by C. R. Keyes to deposits underlying his Pierran series
and overlying his Bearian series. Includes Niobrara ls. and Benton sh.
(See Pan-Am. Geol., vol. 63, No. 4, 1935, p. 281, and vol. 64 No. 1, 1985,
p. 11.)

Benwood limestone member (of Monongahela formation).
Pennsylvanian: Western Pennsyhama and Maryland ] eastern Ohio, and

northern West Virginia. - -

M. R. Campbell, 1903 (U. 8. G. 8. Brownsville- Connellsvllle folio, No. 94, p. 10).
Benwood ls.—Geographic name (to replace inappropriate name *“Great l1s'”) for
the thick 1s. which occuples interval btw. Sewickley coal and Uniontown coal. Is
generally composed of 2 members having total thickness of about 140 ft. Lower
memb. {8 entirely 1s. and 70 or 80 ft. thick. Upper memb. is considerably broken
.by s8. and sh. beds. Name Benwood suggested, in correspondence, by Dr. I C.
White, from town of Benwood, Marshball .Co., W. Va. According to Dr. White the
1s. {8 well exposed in river biuffs in that vicinity.

In 1907 the W. Va. Geol. Surv. (Repts. on Ohio, Brooke, Hancock, Marshall,
Wetzel, and Tyler Counties) restricted Benwood Is. to lower div. of
“Great 1s.,” and applied Fulton green sh. to the thin sh. (0 to 5 ft.) in
places separating it from overlying Uniontown ls., or upper div. of “Great
1s.” This is present established deflnition of Benwood ls.

Berea sandstone.
Mississippian : Ohio, southern Michigan, western Pennsylvania, northeast-
ern Kentucky, and northern West Virginia.

J. 8. Ncwberry, 1870 (Obio Geol. Surv. Rept. Prog. 1869, pp. 21, 29). Berea
grit.—Drab ss., 50 ft. thick, underiying Cuyahoga sh. [Cuyahoga as here used
included Sunbury sh.] and overlyiny Bedford sh. Included in Waverly group.

Named for Berea, Cuyahoga Co., Ohio.

{Berea shale,
A name applied in some early repts to Sunbury sh. of Ohio. Abandoned
because of conflict with Berea ss.

Berendua limestone.

Mississippian: New Mexico.

C. R. Keyes, 1808 (Jour. Geol.,, vol. 14, pp. 147-154), applied Berenda lss. to lss.
said to underlie Lake Valley 1s. in N. Mex. Derivation of name not given.

C. B. Keyes, 1908 (Am. Inst. Min. Engrs. Bi-Mon. Buil. No. 19, pp. 7-21). Berenda
1s.—Nodular lss., 50 ft. thick, consistlng of (descending): (1) 10 ft. of bluish
thinly bedded cherty ls.; (2) 30 ft. of gray thinly bedded 1s.; (8) 10 ft. of
massjve compact 1s. Underlies Grande Is. and overlies Bella sh.

Probably (?) named for Berenda Valley.

In several subsequent repts Keyes assigned his Berenda Is. to Dev. and
correlated it with Martin 1s. of Ariz.

Beresford phase.

Pre-Cambrian: Manitoba.

J. F. Wright, 1930 (Canada Geol. Surv. Summ. Rept. 1929, pt. B, p. 160).

Beresford Lake phase.
Pre-Cambrian: Manitoba.
J. F. Wright, 1932 (Canada Geol. Surv. Mem. 169, p. 17).
Bergman group.
Cretaceous (Upper?) : Northwestern Alaska (Koyukuk River region).

F. C. Schrader, 1002 (Geol. SB8oc. Am. Bull, vol. 13, p. 246). Bergman series.—
Essentially thin-bedded or medium-bedded impure gray or brownish sss. and dark
slates, with some dark sh. and occasional cgls., but on N. it is bordered by belt
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of cgl. several to 10 mi. wide, which apparently is basal memb. of series. Thick-
ness 2,000 ft. Probably Cret. Conformably overlles Koyukuk series, also Totsen
geries.

W. C. Mendenhall, 1002 (U. 8. G. 8. P. P, 10, pp. 81-48). Bergman serics.—Folded
s8., fine cgls., and dark sandy shales, the sss. and shales usually alternating in
thin bands, but occasionally the sss. disappear and broad belts of sh. many
hundred ft. thick occur. To N. the .sss. are replaced by cgls,, and cgl. forms base
of series. No fossils. Tentatively assigned to Mesozolc.

Named for trading post. (Bergman) on Koyukuk River.

Berkeley group.
Pliocene: Western California (San Francisco region).

A. C. Lawson and C. Palache, 1802 (Calif. Univ. Pub., Dept. Geol. Bull, vol. 2, p.
875 and map). The entire series of rocks, volcanic and sedimentary, from base
of Orindan fm. to crest of Frowning Ridge, 18 here named Berkeleyan aseries,
apnd the interval is regarded as having a break in its accumulation dividing it
into Upper and Lower Berkeleyan. The Upper Berkeleyan includes Bald Peak
basalt, Siestan fm., Grizzly Peak andesite, and several other unnamed fms. The
Lower Berkeleyan includes Trampan and Orindan fms. and a great thickneses of
uonamed igneous and sed. fms. The Berkeleyan serles is uncon. overlain by
Campan series and uncon. underlain by Monterey series.

A. C. Lawson, 1914 (U. 8. G. S. Ban Francisco folio, No. 193). Berkeley group
includes rocks btw. top of Orinde fm. and base of Campus fm., Divided into
(descending) Bald Peak basalt, Slesta fm., and Moraga fm. Rests, with probable
uncon., on QOrinda fm., and is uncon. overlain by Campus fm.

Named for occurrence E. of Berkeley.

tBerkeleyan szries.
See Berkeley group.

tBerkshire limestone.

Lower Ordovician to Lower Cambrian: Western Connecticut, Massa-
chusetts, and Vermont.

B. Hitchcock, 1833 (Rept. on Geol, Min,, Bot., and Zool. of Mass., pp. 207-3085).
Berkshire ls.—Constitutes part of the extensive 1s. fm. which occuples western
part of Conn., Mass., and Vt. It passes through numerous gradations of tex-
ture and color, from the snow-white coarsely granular and crystalline varlety
in Adams [Masgs.] to the dark-gray almost compact varlety in Williamstown, and
to the even darker variety in West Stockbridge.

Replaced by Stockbridge ls., the name Berkshire having for many years been
restricted to the schist.

Berkshire schist.
Ordovician, Cambrian, and pre-Cambrian(?): Western Massachusetts,
Connecticut, southwestern Vermont, and eastern New York.

T. N. Dale, 1881 (Am. Geol,, vol. 8, pp. 1-7). Berkshire schists.—In character like
Greylock echists, but more frequently calc., especially toward underlying Stock-
bridge 18, Overlain by Bellows Pipe 1s. in western Mass. Thickness 1,000 to
2,000 ft. Named for prevalence in Berkshire Co., Mass. .

T. N. Dale, 1893 (U. 8. G. 8. 13th Ann. Rept., pt. 2, pp. 303-306 and map).
Berkshire schist.—Phyllite and muscovite chlorite schist, generally greenish or
grayish, of fine micaceous aspect, saponaceous to touch; in some places contains
cubes of pyrite; often interbedded 'with purplish schist of similar character; both
often traversed by veins of milky quartz and chlorite. Thickness 200 to 2,000
ft. Is contemp. with Hudson River sh., of Lower Sil. [Ord.] age. Rests con-
formably on Stockbridge ls. [Now known to be, in places at least, overthrust
on Stockbridge 1s. See 1932 paper by Prindle and Knopf cited beyond.] 1Is over-
lain, without evidence of uncon., by Rensselaer g-it in Renseelaer grit plateaun of
eastern N. Y,

In 1899 (U. 8. G. S. Bull. 159) B. K. Emerson described Berkshire schist of
western Mass. as a chloritic hydromica or sericite schist. In 1912 (V.
S. G. 8. Bull. 521) T. N. Dale assignsd the Berkshire to Middle Ord.
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(Trenton) and Upper Ord. Ir 1917 (U. S. G. 8. Bull. 597, p. 38) B. K.
Emerson described (and mapped) Berkshire schist as an extensive slaty
fm., which in its western parts In N. Y. is characterized by presence
of Upper Ord. fossils and in iis eastern parts becomes a complete mica
schist, with garnet, staurolite, and tourmaline, and so much feldspar
that it may be called in places a schistose gneiss. “It makes up nearly
all mtn ridges that rise from the ls. valleys in western Mass.” [Mapped
as Ord.]

In 1927 the U. S. Geol. Survey discarded Hudson schist, upon recommenda-
tion of E. B. Knopf, who stated it is same as Berkshire schist, the
preferred name, For many years the Berkshire was classifled as Ord,,
but additional work proved that in some areas the rocks mapped under
that name included Camb. and pre-Camb. rocks. (See E. B. Knopf,
Am. Jour. Sci., 5th, vol. 14, Dec. 1927, pp. 426458, and references there-
in; also L. M. Prindie and E. B. Knopf, Am. Jour. fici.,, 5th, vol. 24, Oct.
1832, pp. 257-302.) The latter rept divided the rocks in N. half of

erkshire Co., Mass., that had previously been mapped as Berkshire
schist into several named fms. of Ord.,, Camb., and pre-Camb. age;
and subsequent work has shown that Berkshire schist in 8. half of Berk-
shire Co. I8 also susceptible of subdivision into several fms. of different
ages, The name, however, is still considered a useful blanket term, in
other areas in which it has been used, and its retention is recommended
by Mrs. Knopf “to cover certain predominantly argill. rocks of variable
metamorphic rank whose age is still undet. except that the existing
evidence indicates that they are not younger than Ord. and that they
may Include rocks as old as pre-Camb.” This recommendation has
been adopted by U. 8. Geol. Survey, with the expectation that as rapidly
as accumulated evidence justifies, this composite unit in other areas
will be separated into rocks of different ages, bearing different names,

Berkshire sand.
A commercial term applied to the friable beds of Cheshire qtzite excavated
E. of the station at Berkshire, Berkshire Co., Mass.

Berkshire County series.
Pre-Cambrian: Western Massachusetts.

W. O. Crosby, 1876 (Rept. on geol. map of Mass., p. 40), applied Berkshire County
seriég to pre-Paleozole rocks of Berkshire Co., including Eolan ls., qtzite, Taconic
sl, and clay sl., gnelss, and mica gchist.

Berland River shales,
Cretaceous: Alberta.
J. MacVicar, 1824 (Canada Geol. Surv. Summ. Rept. 1928, pt. B, p. 34).

{Berlin gneiss.

Late Paleozoic (?) : Northern New Hampshire (White Mountains).

C. H. Hitchcock, 1873 (Rept. Geol. Surv. N. H. 1872, p. 7), used, but did
not define, Berlin gneiss, and showed it as older than gneiss of Win-
nipesogee Lake and younger than the’ porphyritic gneiss and granite of
N. H. In same year (Proc. Boston Soc. Nat, Hist., vol. 15, pp. 304-309)
he stated that Bethlehem gneiss “may possibly be same as the gneiss
at Berlin.” In 1874 (Geol. N. H., pt. 1, btw. pp. 508 and 545) he stated:
I think the Lake gneiss (Lake Winnipiseogee gneiss) includes the Berlin
and Manchester ranges.
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€. H: Hitcheock, 1877 (Geol. N. H:, pt. 2; p. 111), used Berlin or Lake gneiss
for finé:grained gneiss' underlying Montalban group and overlying Beth-
lehém ghei§s in White Mtng, in N. part of which is Berlin Twp and
village of Berlin.

On 1932 geol. map of U. S. the rocks of Berlin region are mapped as pre-
Camb., upori basis of information sipplied by M. Billings. But Billings
later (Sci., Jdn. 19, 1934) stated: “It is véry probable that there are
no pré-Camb, rocks in central N: H., and perhaps in whole State;” also
that ‘“most of the intrusfve rocks, originally assigned to pre-Camb., are
actually younger: than lower Dev:;” also that “even the high-grade
metamorphic rocks are Paleozoic.”

M. Billings, 1935 (letter dated Aug. 27). Berlin gnciss belongs to New
Hampslire magma series [whicl_i he classifies as late Dev. or late Carbf.].

Berlin rhyolite gneiss. . _

Pre-Cambrian (pre-Huronian?) : Central southern Wisconsin (Green Lake
County). .

R. D. Irving, 1B77 (Geol, Wis., vol. 2, p. 520). Berlin quartz porphyry occurs at
city of Berlin, Green Lake Co. [See also T. C. Chamberlin, p. 148, of same vol,,

. Where he called the rock Berlin porphyry.]

5, Weldman 1898 (Wis, Geol. Nat. Hlst Surv. Bull. 3, 8ci. ser. 2, pp. 32-47).
Berlin- rhyolite gneiss (pre-Camb.) outerops at Berlin, Green Lake Co. Is the

) Berlln porphyry of Chamberlin.

C R Van Hise and C. K. Leith; 1911 (U. 8. G. 8. Mon. 52. p. 365). The pre-Camb.
crystalline rockdg at Berlin “may be supposed to be pre-Hurontan.”

$Berlin liméstone. (In Conemaugh formation.)
Pennsylvanian: Southwestern Pennsylvania.

¥, and W: G. Platt, 1877 (24 Pa. Geol. Surv. Rept. H,, pp. 223, 286, 202). Berlin
la—At Forwardstown Somerset Co., it consists of an upper Is. 2 ft. thick, which
rests on' 1 ft. 8 in. of yellow ¢lay underlain by 2 in. of coal, and a lower ls.
1 ft. 6 in. thick; and its top lles 90 ft. below Elk Lick Is. and its base lles
8 ft: 6 1a. above Harshberger 1s. [A section on p. 292 shows Berlin coal 65 to
70 ft. below Elk Lick 1s. and 10 ft. above Berlin 18, which here is 8 ft. thick and
oécurs 5 ft. above Platt coal.]

Samé as Ames ls. memb. of Conemaugh fm.

Berlin group: (fn' Conemaugh formﬂtion.)
Pennsylvanian: Souithwestern Pénnsylvania.
I C. White, 1878 (2d Pa. Geol. Surv. Rept. Q). Berlin group underlies Morgantown
88. and extends to base of Platt (?) coal, which underlies Green Crinoidal (Berlin)
1s. i Allegheny Co.
Berlin clay:
Name applied by R. F. Flint (Geol. Soc. Am. Bull., vol. 44, No. 5. pp. 965-
987, 1933) to a late Pleist. clay that underlies parts of eastern Berlin
Twp, Conn.

Bermuda éarth.
Miocene: Eastern Virginia.

W. B. Clark, 1897 (Md. Geol. Surv., vol. 1, p. 187). The fearly pure dintomiaceous
earth of Chesapeake fm. I8 sometimes known as “Richmond earth,” from its wide
occurrence in vicinity of Richmond. It was long referred to in literature as
“Bermuda earth,” frow. its supposed occurrence on Island of Bermuda, but the
specimen upon which the reference was based was ultimately shown to bave come
from Bermuda Hupdred, on James River [in Chesterfield Co., Va.].

Bernadotte sandstone. (In Pottsville formation.)
Pennsylvanian: Central western Illinois (Fulton County).

T. E. Savage, 1927 (Am. Jour. Sci., Gth., vol. 14, pp. 307-318). Rernadotte 8s.—
Coarse-grained, massive 88. at base of Carbondale fm. [as he proposed restricting
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Carbondale] in Fulton Co. Fill§ erosion channel in Pottsville fm. [Derivation of
name mnot stated, but probably town of Bernmadotte, Fulton Co.]

H. R. Wanless, 1931 (Ill. State Geol. Surv. Bull. 60, pp. 179-193). Bernadotte ss.
in places cuts out underlying beds down to coal No. 1.

H. R. Wanless, 1931 (Gceol. Soc. Am. Bull,, vol. 42, p. 804), showed top of Bernadotte
8y. lying 50+ ft. below coal No. 2 and as cutting out beds down to and into
coal No. 1.

Bernadotte cyclical formation.
A name applied by H. R. Wanless (Ill. Geol. Surv. Bull. 60, 1931, pp. 179~
193) to a middle portion of Pottsville fm. (Penn.)’ of central western
Ill.,, based upon the rhythmic-cycle theory of deposition. Derivation of
name not stated.

tBernalillan series.
A time term introduced by C. R. Keyes to cover part of the Perm. deposits
of N, Mex,

Bernalillo shale.
Permian : Central northern New Mexico.

C. R. Keyes, 1903 (Ores and Metals, vol. 12, p. 48). The Permo-Carbf, of N. Mex.
consists of serles of red shales and sss. called Bernalillo shales in Sandia Mtns.
Younger than Coyote 8s. [Derivation of name not given.)

C. R. Keyes, 1903 (Rept. Gov. N. Mex. to U. 8. Secy Interlor, pp. 337-341), gave
thickness of Bernalillo terrane as 1,000 ft.

C. [R.] Keyes, 1922 (Pan-Am. Geol., vol. 37, p. 426). The so-called Bernalillo ghales
comprise Abo red beds and Yeso pink beds.

tBernallian series (Keyes).
Same as ftBernalillan series.

Bernardston formation.
Devonian: Western and central Massachusetts, southeastern Vermont, and
southwestern New Hampshire.

J. D. Dana, 1873 (Am. Jour. Sci., 3d, vol. 6, pp. 339-352), in describing the
Helderberg rocks of Connecticut River Valley, referred frequently to Bernardston
garnetiferous mica 8l., Bernardston sl, and Bernardston ¢tzite, as being of
Helderberg age.

B. K. Emcrson, 1890 (Am. Jour. Sci,, 3d, vol. 40, pp. 263-275, 362-374). Bernards-
ton scries.—Upper Dev. metamorphic rocks, containing Chemung fossils, with a
few Hamilton forms. Includes amphibolite, mica schist, hornblende schist, qtzite,
1s., cgl., argillite, and gneiss. Occurs at Bernardston, Mass.

B. K. Emerson, 1898 (U. 8. G. 8. Holyoke folio, No. 50; also U. 8. G. S. Mon. 29,
pp. 253-300 and map). Bermardston fm.—Mica schists and hornblende schist;
underlain by gqtzite {n thick beds, ‘with lss. containing Upper Dev. corals; at
base cgl. of pebbles derived from Leyden argillite, which is locally changed to
gnelss. Thickness 1,850 ft. Uncon. overlies Leyden arglllite and uncon. under-
lies Juratrias [Newark group). [See also B. K. B, U. 8. G. 8, Bull. 597, 1817.]

Numed for occurrence at Bernardston, Mass.

tBernardston limestone.
Devonian: Western and central Massachusetts.
J. D. Dana, 1877 (Am. Jour. Sci., 3d, vol. 14, pp. 379-387), applied Bernardston (s.
to crincidal 1s. in midst of Helderberg fm. at Bernardston, Mass.,, which is a bed
in Bernardston fm. The U. 8. Geol. Survey does not apply the same name to a
geologic unit and to a part thereof.

Berne member.

Mississippian: South-central Ohio.

J. E. Hyde, 1915 (Jour. Geol., vol. 23, pp. 658, 657, 659, 660, 667, 669, 674-682),
Berne memb.—Largely pebbles, but sss. of moderate coarseness and shales are
found in it at gome localities. Thickness 0 to 20 ft. Always present (in Licking,
Fairfield, and Hocking Countles) and readily recognized resting on Black Hand
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memb. [restricted use of Black Hand]. Lithologically very like underiying cgis.
and heretofore included in Black Hand fm. but hern separated out as distinct
top memb. of Cuyahoga fm. Whether it be regarded as closing the Cuyahoga
or opening the Logan it separates two groups of sediments essentially different
from each other in many ways. Underlies Byer memb. of Logan fm, [the heds
called Byer were previously included In Black Hand fm.]. Equivalent to cgl
1 of C. S. Prosser.

J. E. Hyde, 1927 (Ohio Geol. Surv., 4th ser., Bull. 31, pp. 43-64). Berne cgl.
memb.—Coarse conglomeratic ss. Can be traced from Vinton Co. to Wayne Co.,
a distance of 120 mi. Its history belopgs to Logan fm. [In detailed sections
in this rept the Bernme is included in Cuyahoga fm., but in description it is
jncluded in Logan fm.}

These beds belong to Black Hand fm. of Prosser and others.
Named for exposures in Berne Twp, Fairfield Co.

Berne member (of Marcellus shale),

Middle Devonian: Eastern New York (Berne-Durham quadrangle).

G. A. Cooper, 1933 (Am. Jour. Sci., 5th, vol. 26, pp. 544, 548). Berne membd. is
proposed for interval btw. Onondaga Is. and Otsego memb. of Marcellug in region
E. of Schoharie. Dark gray sh., with a white or gray streak, and usually
crumbles into small lumps; concholdal fracture when fresh. Type section Is in
hili 8. of Berne, where memb. Is 280 ft. thick. It Is=Union Springs, Cherry
Valley, and Chittenango members of the Marcellus of Unadilla and Chenango
Valleys and other areas.

1+Berners formation.

Jurassie, Triassic, and probably Paleozoic: Southeastern Alaska (Berners
Bay region).

A. Koopf, 1911 (U. S. G. S. Bull. 446, pp. 14-19, map). Bemers fm. (Jurassic-
Cret.).—A sed. fm., dominantly slates and graywackes. Some basaltic green-
stones and quartz porphyry schists, of small importance, are associated with it.
Splendidly displayed along W. shore of Berners Bay and along Lynn Canal from
Point St. Mary to mouth of Independence Creek; also on E. shore of Berners
Bay.

G. C. Martin, 1926 (U. S. G. 8. Bull. 776, pp. 266-260). “Berners fm.” includes
rocks of Jurassic, Triassic, and probably Paleozoic age, and name is discarded.

Beroun moraine.
Pleistocene (Wisconsin stage) : Northeastern Minnesota.
F. Leverett, 1828 (U. 8. G. 8. P. P. 154). Named for Beroun, Pine Co.

Bertha limestone. (In Bluefield formation.)
Mississippian: Southeastern West Virginia.

D, B. Reger, 19268 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties,
pp. 299, 393). Bertha ls.—Yellow, impure, slliceous; 2 to 15 ft. thick; marine
fossils. Underlies Upper Bertha sh. and overlies Lower Bertha sh., all mem-
bers of Bluefleld group [fm.]. Named for association with Bertha 8s. and
Upper Bertha sh.,, but not exposed at type loc. of Bertha 83. Observed, how-
ever, at other localities in Summers Co., and in Monroe and Mercer Countles,
also in Tazewell and Giles Countles, Va.

Bertha sandstone. (In Bluefield formation.)
Mississippian: Southeastern West Virginia and southwestern Virginia
(Tazewell County).

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers
Countles, pp. 299, 391). Bertha ss.—Usually greenish gray, shaly, and 30 to 50
ft. thick, but in some localities is massive and gray. Underlies Lower Graham
sh. and overlles Upper Bertha sh., all members of Bluefield group [fm.]. ‘Type
loc. along mtn road which ascends from Bertha toward Low Gap School, Sum-
mers Co. Also exposed in Monroe Co., W, Va.,, and in Tazewell Co., Va.
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Bertha shale. (In Bluefleld formation.)
Mississippian: Southeastern West Virginia.

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe and Summers
Counties, pp. 209, 392-394). Upper Bertha sh.—Usually sandy, but sometimes
red and varlegated; 45 to 75 ft. thick; occasional plant and marine fossils;
underlies Bertha ss. and overlies Bertha 1s., all members of Bluefleld greup
[fm.]; named for associatlon with Bertha Bs., but is concealed at type loc. of
that ss.; occurs in Mercer, Monroe, and Summers Counties. Lower Bertha sh.—
Usually greenish yellow, but occasionally a red and varlegated or sandy deposit,
50 to 90 ft. thick; underlies Bertha 18. and overlies Bradshaw &gs.; type loc.
same a8 Upper Bertha gh.; occurs in Mercer, Monroe, and Summers Countles.

Berthelet member.
Middle Devonian: Southeastern Wisconsin (Milwaukee region).

G. O. Raasch, 1835 (Rept. 9th Ann, Field Conf, Kans. Geol. Soc., pp. 262, 263).
Berthelet memb, (novum).—Basal memb. of Milwaukee fm. Consists of dol. and
waterlime, dull gray, shaly in lower part, upper few ft. a hard vitreous single
layer of dol. with many cavities containing calcite, marcasite, sphalerite, and
millerite crystais, and aspbaltum. Faunuies change considerably vertically. High-
est beds contain many cephalopods; below this pelecypods and small brachiopods
are abundant; lower beds have yielded most of fish remains for which Milwaukee
locality has long been famous. Thickness of memb., 21 ft. at type loc., which is
Milwaukee cement quarry. Underlies Lindwurm memb. of Milwaukee fm. and
overlies Thiensville fm,

Probably named for village of Berthelet, Milwaukee Co.

Bertie limestone member (of Salina formation).

Silurian: New York (western to east-central) and southeastern Ontario.

E. J. Chapman, 1864 (A popular and practical exposition of the minerals of Canada,
p. 190). Lower Helderberg group occuples a comparatively narrow strip of slight
thickness in Western Canada, btw. E. end of Lake Erie and township of Cayuga
[Ontario]. It in no place excgeds 50 ft. in thickness and consists of lowest dlv.
of the group as subdivided by N. Y. geologists, or of equivalents of their “Water-
lime group or Tentaculite 1s.”” With us, in Western Canada, it might be called
Bertie or Cayuge dol., as its only known exposures are in thosc townships; or a
stil] better term would be Eurypterus fm., 80 named from its principal and char-
acteristic fossil, Eurypterus remipes. In above townships it consists of thin-bedded
grayish dolomites, interstratified toward base with a few brownish shales and with
a brecclated bed composed chiefly of dol. fragments.

C. Schuchert, 1903 (Am. Geol.,, vol. 31, pp. 160-175). Bertie fm.—Name proposed
by Chapman in 1864. The Lower Waterlime FEurypterus-bearing mag. 1ss. and
shales, 50 ft. thick. TUnderlies Cobleskill 1s. (called “Bullhead rock' in western
N. Y.), and overlies Salina proper or Onondaga salt group. In soutbern half of
Appalachian region the Bertie fm. is not lithologically distinguishable from the
Salina, and here the latter term [Salina] is extended to embrace entire interval
btw. Niagara and Manlius, [He at that time treated Cobleskill 1. as basal part
of his “Manlius fm. redefined.”]

In 1903 (N. Y. State Mus. Hdb. 19) J. M. Clarke introduced Oamillus sh.
for the beds underlying Bertie waterlime, and applied Cobleskill to fm.
overlying the Bertie. For many years this was definition of the Bertie
of N. Y. In 1909, however, W. H. Sherzer and A. W. Grabau (Geol. Boc.
Am. Bull,, vol. 19, pp. §44, 550) introduced Akron dol. for tBullhead dol.
of western N. Y., which they stated is approx.—Cobleskill of eastern
N. Y. But the beds above the Bertie in western N. Y. continued to be
called Cobleskill Is.

In 1917 (Geol. Soc. Am. Bull,, vol. 28, pp. 173-174) G. H. Chadwick re-
vived Akron dol. (stating that “the correlation eastward of the Akron
with the Cobleskill remains to be worked out anew, but it is now be-
lieved to be substantially correct”), and divided the beds which for 14
years had been called Bertie ls. or Bertie fm., as follows (descending):
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Buffalo cement bed [later renamed Williamsville by Chadwick], carrying
eurypterids, 0 to 6 ft.; Scajagquada dark shales and blocky waterlimes,
0 to 8 ft., with at base the Bridgeburg horizon, with eurypterids; Falkirk
dol., 30 ft.; O-atka beds (dark gray and shaly, with blocky waterlime at
base carrying eurypterids), 20 ft. Chadwick also stated ‘the name Bertle
should either be retained in the primitive sense, covering the entire series
inclusive of the Akron, or else be restricted to the cement bed here
called the Buffalo, a name said to be preoccupied.” On p. 174 of same
publication M. Y. Williams stated: I wish to make a plea for the con-
tinued use of the term Bertie. At type loc. it was clearly used to include
the beds below the Akron dol. and above the Camillus sh., although
the sh. is not exposed.

In 1919 (Canada Dept. Mines, Geol. Surv. Mem. 111) M. Y. Williams classi-
fied the rocks of Niagara River as follows: Akron dol., Bertie waterlime,
Camillus sh. In 1925 (N. Y. State Mus. Bull. 265, pp. 5-14) R. Ruede-
mann divided the late Sil. deposits of western N. Y. as follows: (1)
“Bull Head” (Akron dol.), “the western continuation of the Cobleskill
1s.;” (2) Bertie waterlime; (3) Camillus sh.

G. H. Chadwick, 1930 (Geol. Soc. Am. Bull., vol. 41, pp. 80-82), stated:
It is possible the entire succession in eastern N. Y. (Binnewater, Wilbur,
Rosendale, Cobleskill, Rondout, and “Manlius”) all belongs to Manlius
group (Keyser) rather than any of it to the Bertie (Tonoloway) or
Salina. )

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 343), stated: Wilbur ls.
and Rosendale waterlime probably together represent Bertie waterlime
farther W.

Adopted by U. 8. Geol. Survey as top memb. of Salina fm. in N. Y.

Named for exposures at Bertie (and in Bertie Twp), Ontario, about 6 mi.
W. of Buffalo, N. Y.

Bertram dolomite.
Silurian? (Niagaran?) : Eastern Iowa (Linn County).

W. H. Norton, 1895 (Iowa @&eol. Surv. vol. 4, pp. 135-138). Bertram beds.—Light
to medium drab mag. 18, hard and brittle, 0 to 24 ft. thick, near top of Sil.
Underlie Coggon beds and overlie Anamosa or Mount Vernon beds. Assigned to Sil.

See also under Gower dol.

W. H. Norton, 1921 (Iowa Geol. Surv. vol. 27, Ann. Rept. 1916, p. 372). While true
place of Bertram beds must be uncertain until fossils are found In it or a distinct
uncon. is seen above or below, it is related to Wapsipinicon (Dev.) in texture
and brecciation, and may now be provisionally classed witk that fm. Occurs, so
far as known, in Linn Co. only, and outcrops along zone of contact btw. 8il. and
Dev. Extends from Bertram up valley of Big Creek, and appears at varicus
points in valley of Indian Creek to W. Sections on Big Creek show thickness of
50+ ft. Qccurs btw. the fossiliferous beds of Cogyon phase of the Otis and
uppermost Niagaran, and shows well-defined contacts with each.

" M. A. Stainbrook, 1935 (Rept. 8th Ann. Field Conf. Kans. Geol. Soc., pp. 248-251),
included Bertram beds in Otis, placed Otis above Coggon, and included all in
Wapsipinicon 1s. (Dev.). But A. H. Sutton (p. 277 of same rept.) stated Bertram
is Nlagaran, and belongs in the Gower.

See also under Anamosa dol.
Named for Bertram, Linn Co.

Berville moraine,
Pleistocene (Wisconsin stage) : Southeastern Michigan. Shown on moraine
map (pl. 82) in U. 8. G. 8. Mon. 53. Named for Berville, Macomb Co,
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Berwick gneiss.
Pre-Cambrian(?) ;: Southwestern Maine (Berwick and North Berwick
Townships) and southeastern New Hampshire.

F. J. Katg, 1817 (Wash, Acad. Sci Jour.,, vol. 7, p. 198). Berwick gneiss.—Highly
metamorphosed and recrystallized graywacke, qtzite, and thin micaceous beds,
developed in belt, 1 to 10 or more mi. wide, extending SW. from Falmouth and
Gorbam, Maine, to and beyond Lee, N. H. Probably Pre-Camb,

F. J. Katz, 1917 (U. 8. G. 8. P. P. 108, pp. 166-167). Berwick gneiss—Chiefly gray-
wacke gneiss, but contains clean qtzites, micaceous qtzites, mica schist, and
argillite schist and sl.  Beds range In thickness from an:inch to few ft. Almost
all rocks are moderately fine-grained and delicately banded. Colors dark gray,
bluish gray, and brown. Thickness undeterminable. Age unknown, but pre-Carbf.
Relations to Algonkian(?) complex undet. Included in Merrimack slates and
Rockingham schist of Hitchcock. Named for development at Berwick, York Co.,
Maline.

On 1933 geol. map of Maine, by A. Keith, these rocks are mapped as pre-
Camb.

Berwick quartz diorite.
Devonian(?) : Southwestern Maine.

A. Wandke, 1922 (Am. Jour. Sci,, 5th, vol. 4, p. 153). Berwick quartz diorite.—Small
stock of quartz diorite about 2 ml. B. of Berwick, York Co. The contact phase is
essenttailly a gabbro, but central mass s a typical quartg diorite. Included in
Agamenticus complex, but may possibly correlate with Cape Neddick gabbro.
Assigned to Dev.(?).

Berwyn __conglomerate. .
Pennsylvanian: Central southern Oklahoma (Arbuckle Mountains).

J. T. Richards and R. A, Birk, 1925 (A. A. P. G. Bull, vol. 9, No. 6, pp. 983, 987-988),
Berwyn cgl.—A serles of ls. cgls., arkosic sss., dark shales, and thin Iss. Banded
pebbles form part of the Is. cgls. at several horizons. The pebbles vary in size
from a fraction of an inch to 3 inches in length. Thelr most common material is
1s. derived from the older lss. of Arbuckle Mtns, but granite, chert, and other
fragmentary materials are not uncommon. South of Arbuckle Mtns the series rests
uncon. on Glean fm. (Penn.) and I8 overlapped by Trinity sand (Comanchean).
North of the mtns the relation of the serles to underlying fm. was not determined
and areal extent in this region was left for future determination. Eastern and
westery limits not determined definitely. Formerly called Franks cgl. Probably
belongs to Vanoss fm. of Morgan.

Named for occurrence 8. of town of Berwyn, Carter Co.

Berwyn member. (In Skaneateles shale.)
Middle Devonian: Central New York.

G, A. Cooper, 1930 (Am. Jour. 8cl, bth, vol. 18, pp. 218, 221, etc.). Berwyn memb. of
Skaneateles fm.—Dark, aren. sh. overlying Pompey memb. of Skaneateles, Well
exposed in Conklin's Falls (The Cascades) ravine in Butternut Valley, SE. of
Syracuse. At type section the fauna has a *“Marcellus or Leforhynchus facies.”
Traced westward 1t becomes argill. and fissile. Well exposed at Rose Hill below the
Centerfleld and in Clintonville Ravine, Skaneateles quad. At both places it grades
into Centerfield. Thickness at type section is 2003 ft. Thins to W. to 90+ ft. at
Rose Hill. Is 235 ft. thick at Hamilton village. To HE. of type section the
“Letorhynchus facles” becomes less prominent by influx of typical Hamilton fossils
as the shales become more aren. At Gould's quarry, in Unadilla Valley, the
characteristic Leforhynchus leura 18 lacking and Hamllton fossils are abundant
at top of section; also the basal 65 to 90 ft. of Berwyn has become aren. and
similar to upper Pompey. [Derivation of name not stated, but probably i3 village
in Tully quad.]

Bessemer granite.
Pre-Cambrian: Southern North Carolina and northwestern South Carolina.

A. Keith and D. B. Sterrett, 1917 (U. 8. G. 8. Bull. 660D, p. 129). Bessemer
granite.—Medlum- to fine-grained muscovite-biotite granite near quartz mongonite
fn composition, Locally porphyritfc. In all outcrops it has a strong schistose
structure, and in many places it has been metamorphosed into white and gray
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quartz-gericite schists that bear no resemblance to the original granite, Only in
certain favorable outcrops can the gradation from the schistose granite to sericite
schiat be seen, The porphyritic varleties have in some places been metamorphased
into quartz-augen sericite schist or ‘“bird’s-eye” schists,

Named for fact that one of minor bodies of the granite underlies Bersemer
City, Gaston Co., N. C.

Bessie member (of Quartermaster formation).

Permian: Western Qklahoma.

H. L. Griley, 1933 (Pan-Am. Geol,, vol. 59, No. 8, p. 284). Bubdivision of Quarter-
master fm, of western Okla. has been made by fleld geologists to facilitate descrip-
tion and correlation. Names for these divisions have been in use several years
without definition in geol. Mterature. The fm. 18 divided Into 3 members (descend-
ing) Eik City, Dooey, and Bessle. The basal memb., (Bessie) was named by
Schweer and Buckstaff. The Elk City ss., Triuselc age beilng unproved, 18 left as
a memb, of the Quartermaster, [All there is about these new members.]

D. A. Green, 1936 (A. A. P. G. Bull, vol. 20, No. 11, pp. 1473, 1474), divided Quarter-
master fm. of Custer, Washita, Beckham, Caddo, and Grady Counties into (descend-
ing) : Eik City 8s., Dozey 8h.,, and Cloud Chief memb. (ss., gyp., and dol. facles).
The Doxey is 160 to 200 ft. thick In Washita and Beckbam Counties. Contact
with Elk City ss. is irregular. Near middle of the Doxey there are several bench-
forming "beds of siltstome, The Elk City memb. is slmost solid ss. It s well
exposed in SEl of T. 11 N, R. 18 W. Its max. observed thicknesgs is approx.
170 ft.,, but cover of windblown sands has made it impossible to locate its top.

tBethany limestone.
An abbreviated form of Bethany Falls 1s. that has been used by some
geologists. According to R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22,
p. 87), the Bethany 1s. of C. R. Keyes, 1896 (Am. Jour. Sci., 4th, vol,
2, pp. 221-225) is synonymous with {Erie 1s. of Haworth.

Bethany gas sand.
A subsurface sand occurring at depth of 2,800* ft. In Waskom gas fleld,
Caddo Parish, NW. La.

Bethany Falls limestone. (In Kansas City group.)

Pennsylvanian: Southwestern Iowa, northwestern Missouri, southeastern
Nebraska, and eastern Kansas,

G. C. Broadhead, 1868 (8t. Louls Acad. Sci. Trans,, vol. 2, p. 820). Bethany Falls
ls.—Upper 7 inches fine-grained, buff-colored, brittle, shelly, fucoidal ls.,, with very
few fousils; lower part irregularly and evenly bedded light-grayish or drab crys-
talline ls, weathering buff, Thickness 18 to 22 ft. Is bed 166 of detalled section
of Coal Measures from NW. corper of Mo, to Glasgow, Howard Co. Mo.

H. Hinds and F. C. Greene, 19156 (Mo. Bur. Geol. and Mines vol, 13), de-
fined Bethany Falls 13. membdb. of Kansas City fm. as consisting, in
NW. Mo., of 15 to 25 ft. of 1s. (locally called “cotton rock”) underlying
Galesburg sh. memb. and overlying Ladore sh, memb.

Until 1832 Bethany Falls Is, was included in the Kansas City (which
U. 8. Geol. Survey treated as & fm. in Mo. and Iowa and as a group
in Kans.), and was defilned as underlying Galesburg sh. and overlying
Ladore sh. In Jan. or Feb., 1932 (Nebr. Geol. Surv. Bull. 5, 2d ser.,
pp. 17-18), C. O. Dunbar, R. C. Moore, and G. E. Condra divided Bethany
Falls Is. into (descending) Swope 1s.,, Sugar Creek sh., and Middle Creek
Is. Later in 1932 (Aug. 28 to Sept. 3) R. C. Moore (Kans. Geol. Soc.
6th Ann. Field Conf. Guidebook) used Swope 1s. to include (descending)
Bethany Falls 1s., Hushpuckney sh., Middle Creek ls., Elm Branch sh,,
Sninbar 1s.,, Mound City sh., Critizer 1s., Tennison Creek sh., and Schu-
bert Creek 18.; and this definition was repeated by Moore and Condra
in their Oct. 1932 chart, and by Moore in his classificatlon of May 1,
1835. N, D, Newell in his May 15, 1935, classification (Kans. Geol.
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Surv. Bull. 21) restricted Swope Is. to beds btw. top of Bethany Falis
1s. memb. and base of Middle Creek 1s. memb. Also in 1932 Moore and
Condra greatly restricted both Kansas City group and Ladore sh., and
treated Swope 1s. as basal fm. of their Bronson group.

R. C. Moore, 1936 (Kans. Geol. Burv. Bull. 22, pp. 86-88). Bethany Falls ls.
{Broadhead 1868, Hinds and Greene, 1915, ete.) 8 traced from south-central Iowa
(tBarlbam 1s. of Iowa Geol, Burv.) to southern Kans.,, near Okla. bdy. It was
called tMound Valley by early Kans. Geol. 8urv,, but Bethany Falls has priority.
Lower part consists of 1 to 20 ft. of light-gray, dense, thin-bedded ls., in uneven,
somewhat wavy layers with sh. partings and falrly abundant fossils. Upper part
consists of up to 7 ft. of blulsh-gray, maselve, mottled or nodular ls. that is
believed to be of algal origin, and locally of 13+ft. of gray-white ocolitic lIs.
Total thickness of Bethany Falls ls. 12 to 27 ft.; av. In E. Kans,, 18+ft.

See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936,

The name Bethany Falls has also been used in & broader scnse, to include
beds from top of Westerville 18. of Iowa repts to base of Hertha ls., but
this usage was long ago discarded.

Bethel sandstone. (Of Chester group.)
Mississippian: Western Kentucky, southeastern Illinois, northeastern Mis-
sissippi, and northwestern Alabama.

C. Butts, 1917 (Ky. Geol. S8urv. Mississipplan geries in western Ky., p. 63). Bethel
83.—The s8. overlying, probably with slight uncon., QOhara 18, memb, of Ste. Gene-
vieve 18. in western Ky. Ig thick-bedded, rather coarse-grained ss.; with some
pebbles but not conglomeratic. Thickness 10 to 40 ft. Is Cypress gs. [so-called]
of Ulrich in U. 8, G. 8 P. P. 38. Is overlain by Ridenhower sh. in some places
and by Gasper oolite in other places. Is especially thick and well displayed in
vicinlty of Bethel School, 3% m!. W. of Marion, Crittenden Co., Ky.

8. Weller, 1920 (Ill. Geol. 8grv. Bull. 41). Bethel &5. underlies Paint Creek fm.
and overlies Renault fm.

8. Weller, 1923 (Ky. Geol, 8urv., ger. 8, vol. 10). Bethel ss. of Butts is same a8
his Sample ss.

8. Weller, 1927 (Ky. Geol, 8urv,, ger. 6, vol. 26). Bethel ss. underlies Paint Creek
fm. and uncon. overlies Renault 1s,

C. Butts, 1928 (Ala. Geol. Surv. Spec. Rept. No. 14, p. 184), extended the use of
Bethel ss. Into northern Ala., for the gs. overlying Bte. Genevleve 1s. in that area,

C. Butts, 1929 (Jour. Geol,, vol. 87, p. 46). Bethel ss. underlies Repault fm, and
overlieg Ohara 1s. memb. of Bte. Genevieve 1s. Although I [originally] included
in my conception of the Bethel the overlying Cypress ss. shown only by rock waste
on the top of the hill just NE. of Bethel School, it 18 nevertheless true that the
consplcuous ledge at the base is really a fair representation of the unit to which
the name was Intended to apply.

A. H. Button and J. M. Weller, 1932 (Jour. Geol,, vol. 40, No. 5, pp. 430-442),
Bethel s8. 18 same as Sample g8,

See also under Ste. Genevieve ls.

Bethel schist. .

Upper Cambrian: Southeastern Vermont (Windsor County).

C. H. Richardgon, 1924 (14th Rept. Vt, State Geol,, pp. 82-83, on Bethel Twp).
Bethel schist.—Hydro-mica schists, fine-grained greeniwh, schistose, highly meta-
morphoged sedimentary rocks, more or less mtlmately\ assoclated with chlorite,
and characterized by numerous lenses, ‘or eyes, and stringers of granular quarts.
Underlies [igneous) chlorite schist (Lower Camb.) which underlles, with apparent
dlscon., the varlous members of Misslsquol group. Ot Lower Camb. age. [C. H,
Richardson in 1927 assigned his Bethel schist to Upper Camb., and stated that
it traverses entire W. part of Bethel Twp, from which it derfved its name, Bee
also Bethel group, of which he treated this schist as a part.]

C. H. Richardson, 1928 (18th Rept. Vt. State Geol, pp. 208-246, on Reading,
Cavendish, Baltlmore, and Chester Twps). Bethel achist is present in Chester
Twp and to 8., but s absent in Reading, Cavendish and Baltimore. Believed
to form base of Upper Camb, in Vt. [In table opp. p. 288 Bethel chlorite schist
is used, and is assigned to base of Upper Camb.]
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Bethel group. ]

Upper Cambrian: Southeastern Vermont (Windsor County).

C. H. Richardson, 1927 (15th Rept. Vt. State Geol., pp. 127-158, describing Barnard,
Pomfret, and Woodstock Twps). Bethel group (mapped) includes the hydromica
schist (Bethel schist) of earlier repts and the chlorite schist. Latter schists
occasionally conform in dip and strike with the Bethel schists, with which they
are often intimately associated. In such instances they may be regarded as of
sed. origin and as a part of Bethel group. In Roxbury, to N., they are not of sed.
origin but are igneous. Narrow beds of chlorite schist may occur in overlying
Missisquoi group. [Presumably named for Bethel, Windsor Co.]

C. H. Richardson, 1929 (16th Rept. Vt. State Geol., table opp. p. 288), used Bethel
chlorite gchist, and assigned it to Upper Camb.

Bethel granite,
Devonian: Southeastern Vermont (Windsor County).
See under Knox Min granite. Presumably named for Bethel, which is In
NW. part of Windsor Co., SE. Vt.

E. J. Foyles and C. H. Richardson, 1929 (16th Rept. Vt. State Geol., table opp. p. 288),
assigned this granite to Dev.

Bethel sand.
A subsurface sand, of Miss. age, in western Ky. that has been identified as
Aux Vases (?) ss., of Chester group. (See A. A, P’. G. Bull,, val. 16, No. 3,
p. 244, 1932.)

Bethel lime.
A subsurface oil zone, of Miss. age, in western Ky. that has been identified
as Renault 1s., of Chester group. (See A. A. P. G. Bull, vol. 16, No. 3,
p. 244, 1932))

Bethel pyroxene diorite.
Age(?) : Eastern New York (Dutchess County).
R. Balk, 1918 (Geol. Soc. Am. Bull, vol. 47, No. 5, pl. 1, ete.).

Bethlehem gneiss.
Late Devonian or late Carboniferous: Northwestern New Hampshire (Am-
monoosuc River region).

C. H. Hitchcock, 1872 (Rept. Geol, Burv. N. H. 1871). Bethlehem gneiss.—Gneiss
abounding in talcoid mineral, perhaps pinite. Underlies whole of Bethlehem.

C. H. Hitchecock, 1873 (Am. Ass. Adv. Sci. Proc¢., vol. 21, pp. 135-151). Bethlehem
gneiss.—Characterized by either chlorite or green pinite. Rests uncon. on the
porphyritic gneiss. Belleved to be younger than White Mtn gnelss.

C, H. Hitchcock, 1873 (Proc. Boston Soc. Nat. Hist.,, vol. 15, pp. 304-309). Bethle-
hem gneisg believed to be older than White Mtn gneiss,

C. H. Hitchcock, 1877 (Geol. N. H,, pt. 2, pp. 104, 348-355, 428, and btw. pp. 658
and 675). Bethlehem gneiss assigned to Laurentian. The fine-grained is 5,000 ft.
thick and the ordinary gnelss 6,300 ft. thick. Overlies the porphyritic gneiss
(Laurentian).

C. H. Hitchcock, 1896 (Jour. Geol., vol. 4, pp. 44-62). Bethichem gneiss-or proto-
pgene—Chloritic gneiss. Occurs only on E. slope of Conn. Valley. It does not
follow that all of these protogene areas are of same character. Each one must
be studled by itself. They are batllollths. Assigned to Archean. .

C. H. Hitchcock, 1804 (Geol. Soc. Am. Bull, vol. 15, pp. 461482, map). The
porphyritic granite and Bethlehem granite are eruptive igneous rocks, of evidently
middle or late Paleozoic age.

C. H. Hitchcock, 1905 (Geol. of Littleton, N. H., Univ. Press, Cambridge). Bethle-
hem protogenc.—Characterized by chlorite, talc, rotten mica, or other decomposition
products. Named for town of Bethlehem.

C. R. Williams, 1934 (Appalachia, vol, 20, No. 4, pp. 69-78, map), assigned Bethlehem
goelss to Carbf.(?).

M. P. Blllings and C. R. Willlams, 1935 (Geology of Franconia quad. N, II,, p. 8 and
map) assigned Bethlehem granodiorite gneiss to late Dev. or late Carbf., and to
New Hampshire magma series; and fn 1935 Billings mapped it in Littleton and
Moosilauke quads., (in Geology of Littlelon and Moosilauke quads., N.-H.), and
continued that age designatlon.
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Bethlehem granite.
See under Bethlehem gneiss.

Bethlehem moraine.

Pleistocene (Wisconsin stage) : Northwestern New Hampshire (Ammo-
noosuc River region).

J. W. Goldthwait, 1916 (Geol. Soc. Am. Bull, vol. 27, pp. 263-284). Bethlchem
moraine is probably not older than Carrell moraine.

I. B. Crosby, 1934 (Jour. Geol., vol. 42, pp. 411-421), also described this moraine.

The Carroll moraine was probably named for town or Twp'of Carroll, which
adjoins Bethlehem Twp.

Bethpage gravel.

Name applied by late W, O. Crosby, in unpublished rept on western Long
Island, to the gravel in the pits at Bethpage, in middle of the island, and
believed to be of Mio. age. The name was introduced into print by C. P.
Berkey and J. F. Sanborn (Am. Soc. Civil Engrs. Trans., vol. 86, Paper
No. 1509, 1923, plL. 3, p. 75), who called the overlying beds Bethpage clay
beds. According to D. G. Thompson (personal communication) Crosby
called these clay beds Kirkwood clay, correlating them with the Mio.
Kirkwood fm. of N. J. D. G. Thompson, F. G. Wells, and H, R. Blank
(Econ. Geol., vol. 32, p. 460, 1937) are inclined to belief the gravel in
these pits is Jameco gravel, of Pleist. age, but that, if the gravel is really
Mio., it can be only an outlier of comparatively small extent, If the
gravel is Pleist., the overlying clay is also Pleist.

Bethpage clay beds.
See under Bethpage gravel.

tBettles group.
tBettles series.

Silurian: Northern Alaska (Bettles River region). )

F. C. Schrader, 1900 (U. 8. G. 8. 21st Ann. Rept., pt. 2, p. 475). Bettles serfes.—
Hedvy-bedded 1s. or marble, usually banded and schistose, but sometimes massive ;
more or less mica schist is interbedded. Younger than Lake qtzite schist. Is
principal capping rock over 2,000 sq. mi. of upper waters of Chandlar and Koyukuk
Rivers. Excellent exposures on lower prrt of Bettles River, where the mtns which
these rocks composc rise 2,000 ft. or more above river,

Now regarded same as Skajit 1s.

tBeulah shale.
+Beulah clays.

Upper Juragsic: Northeastern Wyoming and western South Dakota (Black
Hills). :

W. P. Jenney, 1899 (U. 8. G. 8. 10th Ann. Rept, pt. 2, p. 593, fig. 122, map).
Beuloh clays.—Upper Jurassic fresh or brackish water deposits. In Hay Creek
coal fleld, Crook Co., Wyo., consist of: (1) Atlantosaurus beds, 25 to 35 ft. of
whitish and light-gray clays with some sandy shales and concretions of white
cale. clay, the upper layers in many localities carrying fossil wood and the
bones of saurlans; (2) light-gray, thin-bedded ss., 6 to 10 ft. Underlie Hay
Creek coal fm. with greatest uncon. In section, and uncon. overlie Lower Jurassic
marine beds. Long outcrops of these clays occur 3 or 4 mi. N. of Beulah, in Red
Water Valley [Creek Co., Wyo.l.

Same as Morrtson fm., which has priority.

tBeulah limestone.
Devonian (?): Eastern Colorado (east side of Front Range).
A. E. Brainerd, H. L. Baldwin, Jr., and I. A, Keyte, 1980 (Kans. Geol. Soc. 4th Ann.
Field Conf., S8ept. 1930, mimeograph, pp. 84, 88, 88, 90, 94, and 2 tables). Beslah
1s.—At Beulah. Pueblo Co., and in Priest Canyon, Fremont Co., consists of 20 ft.
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of shaly, tbin-bedded, light-gray to plnk, fine-grained, nonfossiliferous 1s., uncon.
overlain by Fountain fm. and uncon. underlain by Fremont ls, (Upper and Middle
Ord.). On E. side of Williams Canyon, N. of Manitou, El Paso Co., it is 25 ft.
thick, contains a few thin beds of ss. and sh,, is uncon. overlain by 100 ft. of
Madison ls. (Miss.) and uncon. underlain by Manitou Is. (Lower Ord.). In Mis-
souri Gulch section, Manitou Park, Douglas Co., it is 65 ft. thick, underlies 30 ft.
of Madison 1s. and uncon. overlies Manitou Is. No fossils found. Assigned to
Miss. or Dev.

In 1932 (A. A. P, G. Bull, vol. 17, No. 4) Brainerd, Baldwin, and Keyte replaced
this name with Williams Canyon ls.

Beverly syenite.
Early Carboniferous: Northeastern Massachusetts (Essex County).
C. H. Clapp, 1910 (Igneous rocks of Essex Co., Mass.); B. K. Emerson, 1917
(U. 8. G. 8. Bull. 597 and map) ; and C. H. Clapp, 1821 (U. S. G. 8. Bull. 704,
pp. B83-89).

Named for occurrence at Beverly.

Bevier flire clay..
A fire clay, 1% to 3 ft. thick, underlying Bevier coal, in Cherokee sh. of
northern Mo. (Macon Co.).

{Bexar.
Upper Cretaceous (Gulf series) : Southern Texas.
R. T. Hill, 1901 (U. 8. G. S. 21st Ann. Rept., pt. 7, p. 114). [Bezar used, in table
only, for Navarro fm. in Guadalupe River section of Tex.]

Probably named for Bexar Co.

Bibb dolomite.

Upper Cambrian: Northern central Alabama.

E. O. Ulrich, 1915 (U. 8. Nat. Mus. Bull. 92, vol. 1, p. vii, and vol 2, pl. 2). ([Fm.
not defined, but name used in chart for the rocks in Ala. btw. {Lower Knox above
and Ketona dol. below, the succession of fms. being, descending order: Chepul-
tepec 1s. (Upper Knox), Copper Ridge chert, tLower Knox, Bibb dol., Brierfield dol.]

C. Butts, 1926 (Ala. Geol. Surv. Spec. Rept. No. 14, p. 83). Bibb dol.—Thick-bedded,
dark, coarscly crystalline, highly slliceous dol., which yiclds boulders deeply en-
crusted with cavernous drusy silica. Weathered layers are deeply pitted. So
closely resembles Brierfleld dol. that the two would not be separated were it
not for fact that the pure Ketona dol. intervenes btw. the two. Thickness 250 to
500 ft. Overlies Ketona dol. (conformably so far as known) and underlies Copper
Ridge dol. No fossils found. Named for exposures at old Bibb Furnace, 2+ ml.
W. of Brierfleld, Bibb Co., which is located upon outcrop of fm.

Bickett shale. (In Bluefield formation.)
Mississippian: Southeastern West Virginia and southwestern Virginia

(Giles County).

D. B. Reger, 1926 (W. Va, Geol. Sur